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[8***1] #*St5^#ftt5DN A# y ^ 5- 
[89** 2) Mt^^l-#4tSDNA^y ^ 7- 

untax tuMi^x* mt^r^^^i/^rc 

^£<fc5M, #y ^ 7— ^(0i?f^'»i^ KJg 
[8***31 ztfy t<9 — V<DV^**i/%?uJr^yt& 

is*** 4] *tisi-s^jc:#aE"rsDNA^y ^ 9— 

i t> 2 0{gi#;bD£^£ <fc 5 fc««i*ixrv^5DN A#y 

[8***5] f t^r^ ^ K t ^v'p? ^ 1/ 

^KtSrl 0 Offlf5|c88-CE5SiJ-rSDNAaKy ^7 — 

[1***6] it-^rtof^y t ltov^v^a 

C0#ffiT(^ dNMP^lt|!lLTddNMP$rl0 0fS 
*jS"t?W*J-r5»J»ttDNA#y * 9— i*o 

[f*** 7]Thermus aquaticus,T 
hermus thermophi 1 i s, Therm 
us flavus, Bacillus sterot 
hermophi lus, Thermococcus 
1 i tora 1 i s, ioil/Py r o c o c c u s f 
u r i o s i s^e>*SI¥J:<?j8WS*bS^*tJlft*-r 
f»*S6E«©DNA*y ^ 7-^, 

[8***8] M6 6 7 ir^T^PS^SrfrrS. T 
he rmus aqua t i c u sDNA/^y ^7' — 

[f***9] *«SlDNA#y 7< 7^88 7 6 2(7) 

ol lSDNAjKy^7-^o 

7 ^ ; WiK N.NzN, Y N t N 6 N 7 Y G/Q (5£<K 
o 1 IlDNA/fy ^ 9— 

[8***1 1] DNAi/— ^^^v-^^(C*5V^TfflV^ 
**rr*u 8***1-1 OCDV^tb^iC|S«c^)DNA^ 

y *9—tf. 

[M#*12] l 0 0*»©^ig«W»tt«r*"*-S, 

8***1 - 1 1 ^V^*t^{-ffi*feO>DNAaJf y 9~ 

[8***1 3 1 *:!»(&0>DNA#y ;*9— t?I<9 6 6 6 



-682. 7 1, 0-755, 755-784, 7 9 8- 
8 6 7*i±tf9 1 4-9 2 8 MaMSt" iltR £ 

SDNA#y 9— tf e 
[8***1 4] IB^JKNiN a N,N4N.N.N,YG (it 

U r r-Trmll2N(^lOjid d NMP<D&9 &^f-2+-t~ 
5*J3SW s dNMPCOBt>9i&*<^5 0 9 # < fcV^ V 

10 SDNA^y * 7-^7 7o 

[8***1 5] #*»#y ;* 5— tf£J£«!£LT'>ft< <b 
t>2 0fg^_b3a^^)i-d dNMP*Bi9iitp3(Ky 7*9- 

*lTV^ 8***1 48S«0>DNA#y^9" mt^? 

To 

[8***1 6] 8***1-1 5©V^i"*td^E*<^DN 
A/K y ^ 9— if*=>— K-f-SaKy 3*^ Ko 

[1***1 7] 89**1-1 5(7)V^n^i^l5®cCC>DN 
A/Ky 7*9 — fef«:»!jSi-5*'«fet?S>oT, 
20 (a) DNA^y ^ 7^^^- Kt^W^^ffll 
L ; 

( b ) * ^ >^ vmSBBMPHD l o£ fcte*h4» Ji<0 

( c ) gg^s £ ^ttcmm^ ^xv^^frz mm £ n 
*:dn A#y p« 9-^^rtHiitx-r^ ; ©^xmsr-g-tp*- 

[8***18] v^x^^^V— ^^v'^MJ: «9 DN 

30 mwM^m\<^bftz>mm&m^i - 1 5<o^t*i 
& \z.&m<o d n a # y * 9 — t?*> ^ n t & i: -r ^ 

[8S**1 9] ffffEDNA/Ky y 9— ^«SttDN 
A#y ^9— ^Tf*>9, mliav— ^^Vv-V^5 Ot 

[1M2 0] »^^yi/y^ftffcot, 
^y V^y-f^— , is—p^^^ZthZ^ 

#KB6, l *5 J;tf 4 ©B^f^v^y V'ti/ K£ 

40 yvi, B***i - l 5<D^?tlfr\z9SM<ODNAtfV 

i^- y ^ ^ wtf K/7^r tt 

[89**2 1 ] BB**1 - 1 5 <D\,^-ttiMz.mm<DDN 
A^y^ 9— IfSrfflVN^r ir^i^tSt^ ^/Vi/- 

50 t^Sfl/lfjym. 



3 

[§lt#JS2 2] 1M ^/^-^v^v^R/Stc^r 
4 OCO d d N T P Li®PJffi£ titeffl&CD 4 O 

^K/S£|(|Jfe-rs ; ©#xe*^tp, fS**f 2 1 ISftco 

[§ft#JS2 3] 1M^/i->— ^^>-v/v^SlSi-*5^T 

ffl(7)4o-r-<T^*^^b^:^T ? ^-=3f-i/^^ K 

[9*52 5] glfkDNAi/-^xyi/y^ltfc 

Ktr^tfKJSS. £ r-ettKKttBB** l-i5^f 
tt^lBtt^DNAaKU — tfSr&*, KV!)-XO 

i^©ffjJt^J^^ur*3«9 ; ^Bf3£Scoio(7)|ft{c:»or 
KDN A^riEWSr^Hb-iS^^ K*JgJ«;*Hi:5*:«> 

<£>#8f3MS:. r r 1 1 o© - x^ co^sw^t^t 
*on«w^"*"^r<^ie«>"<v K^affittffi^^y — x 

<Dh<Dtmte*) ;«llciBot»|||ttSl^^yK 
a ; ^J:TJ 5 4>«*a*^#fibrv^r&5 5««^e> 
«fc t*3ftflE£>2*a> D N Ai^)DN AIE3&J SrSt^f 5 =« V 

[0 0 0 1] 

[*W©JBi-5fitB^BF] «|[iDNA^-^xy>/ 

fc*3j:t^*iiio5*«fe^iS-rsDNA5!Ky * 9— tft-isf 

So 

[00 0 2] *55i8mabor*3 J: ^Richardson M J: <9 " 
DNAv— 9^lsi/>?<Dlt)b<D&tfo*9 
Sfi^SoDNA^y^7" if" irJH£*b. 1 9 94$ 
10A17 BtrWKSttfct)^— ffl5»iKWJBr*>9. 

[0 00 3] ^^te^S^*/^— « D 
E-FG0 2-8 8ER6 0 6 8 8) ^fe^S&Sr&tr 

**«*«por-S)*5o 

[0 0 0 4] 



(3) 4$P3^P 8-205874 

4 

r r id giffl s jxfc* fctt W S Id* fcJ*«F§R© 5 

[0 0 0 5] — (RWt^ DNAV-^xy^y^m^ 

«po— *«DNABf^4o^*HSr*^S^5 0 *m 

(G) , T"r=-y (A) . (T) ifclii/hv/y 

10 (C) ) r»jei-So 4o^^^,»f>t^)a(i#^ ; e^ 

lt*5^ ^or-^^^^^^u^Ktss^sa^u* 

(Cjo^5{4E^P^^tb^>o Tabor 4o J; U*Richardson, * 
H4$fF^4, 942, 130*5^1^4, 962, 020-§-#fig o 

[0 0 0 6] DNAy-^xyyy^|^i-o(7)-^ 
*1fe&**>£o "O^ffi (Maxam^J:Wilbertv— 

#>«r(Z)R/S^J:<9Ego(©iaS (G, A, T*fc 

is—f^lst/Zs?) rttDNA«C9»*»^fiKi65?Tt>tt 
<5 0 Sanger et al. ( Proc. Nat. Acad. Sci.USA 74:546 

3, 1977) 0 —f&m^m-Kom* <D&j&&nt?ti, 

^^i^^K0K*)ii^2:J:9«F5e^ffiS (G, A, T 
*fcfc£C) K*5v^rflfjfc-r£ 0 »»S14W«^^v^> 

30 K=y ^B?^9i&^it)DNABf^3aSiS— J^SKS 

^ ^ Utf WttMT^ S (^)T* J; «9 ; 
&*<DU— Vt*G x A, T&fcteCc^(;i#jfct-££>r 

if CO i^ir ^ v- ^ ^ V v- >- ^ t-^Jffi £ *t 5 ^ T 
7 DNA#y^7-^<tOTa Vent N Tt 

h Jt<om<D x o temmtikSMati* h mm § titz d n a 4f y 

7< t? {21f*AMVa!e^»»*5j:^IBaiDNA2K y 

[0 0 0 7] v?f*^=¥ V«ffihffiJCl*3l/^rtt«U^-*« 

— ^v?^^^^^^ K (ddNMP) 

Oi&SttSS-t?^^^^ K ( d NMP) *m 

«9i^A/r^c03 ' 5K^S^^:*3V^r^#fi"r S« ddNMP^ 
ffi^i&Sttfcirt^^tefi^S^JhfebaxSo ddN 

50 §\ *5«fct^d dNTPTOT^tSJ; 5(J:li«-f-S 
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[0008] ±m<D^m^m^^x, dnaie^w^ 

1t&<D&mkisX J ?A>&fflft£tiX%1to E G&G J: 

N A^fiE*tt^afiC*B!l{- <t 9 Sftfco Toneguzz 
o et al, 6 Biotechniques 460, 1988 0 fctitiHteffsUO) 

<©u— Steffi snfco 

[0 0 0 9] Kambara et al, 6 Biotechnology 816, 19 
88, tt*3t«l«^?>f ^-*:ttfflLfc. £Cfc«#8» 
*ric4bf*y/K^i£"Cv— -iP— -CBbestu CRT^ 

[0 0 10] Applied Biosy sy terns f3\ ^Sftft 6* 

i£ffli-536S*S!i&bTV^So Smith et aL, 13 Nuc. 
Acid. Res . 2399, 1985 ; *3 «fct*321 Nature 674, 198 
6 C &X<0'77'{'*?— ttEIO^i^x^"^^^ K 

©RJSSrHlfcLfcflK ^/Whco 

[0 0 11] DuPontteS&Sa*^— # — ^Eaoc^v 5 ^ 
SHftLT^Jfco Prober et al. , 238 Science 336, 198 

7 0 ifi-cor^-y y^xt, o^y tfRiS 
-fct^/W;: <fc 9 ffi^&K) S *L*as fc»J* t^taa £ *v 

So 

[0012] Englert et al. , *[l^f^4, 707, 235^- 

(1987) «\ mKfo\^/u<Di£mfct>fr<>xmwtsth£i 
tta*a**ru eoosj^ov— ^(c:*5v^tjim^a 

9 iByr»»-t-S««lDN A5k**«r«ia-r S r <t 

[ooi3] DNA^B^^f^s.?s^£fflSi^Tv^ 
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5 <t 9*Wtt*fett«j(lfi«HIDNA 

KSrlfea-rsfiE^^J: VMf&ZtiX^&ttm&m&i: 
fcDNA*<7?flcihfflffij2:jeHi-ST— ^^'r^ bT*fc£ 

-5 0 Tabor4oJ:^Richarson(7>_h|E^)^:i^^#ra^tbfc 

[0 0 14]/^KaS^)Mlt tS£A/if<Z>DNA*tf 

if©DNA*Ky ^ 9— tffc£DNAK^J5*Wfctefll£;ft<5 
20 m&lti??***^*? I***?* K**J»J (d i s c r i m 
i n a t e) tSo T4 DNA^U^ 7-^ttDNA 

v- — p^^isisificmmxzt^mk'd dNTP&mm 

e n t DNA^y * ^— tffc*ifcd d NT PSr3S< *JgiJ 
d dNTP<OSt9 5i*dSS5t^i-SdNTP 
J:9^{gjg^) o Tabor*5jCt^Richarson (JtKXiR. P5 
fit -kmL^mt LT'g-^t^TV^S) tt, T7 DN 

d d NT P Srftffif Ld^JgiJ Lftv^ i: S:* Lfc« t)LD 

30 NA^y ^^xmmxn\^^m^d d n t p 

SrWffl-TS ft . - (DffiMtemmz. d N T P tc^-t" 5 d 
dNTP<^itS:«A.5ri:^J:«9 36:flR'C#So ^^^5 
*K*«*»MDNA2Ky ^ I tJ^t^T a q DN 

A^y ^ 7^T*4Stbtv^5 0 Lja»bft3&se>, w»j<£> 

3fift«>:»MDNA3EKy ^7 -if I t?tt5 0f&^U# 
5 T7 DNA#!) ^7-^tl*fcofeft«tfc 
So T7 DNA#y^7-^J:!)4fiES 

(£T 7 DNA^y ^ fef^<fc5^r«^^ 1/^ 
DNA/Ky ^ 7S?<D£ 54fteDNA^!J p< tffd 
50 ^^^^ffl-TSt. i^^^v-^^ K(vl^ti~ 
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TTIi, T7 DNA#J) ^ 9— fe?**— O^^SrESU 
Uftl^S, ^ W — BrJi\ T a q N ^oJtT^V e n t <D £ 

fi, ^vy-ttv^y#4Tt*t)ddNTPS:4«fc 

DNA^y y © J; 5 

r*ue>o#y y 9 — £*5*t£*ifctt:S^E, fiDNAv 

i--<TOaffiT + C0 d d NT PK»1-5W»J^ftU-«fc 9 

^Jtt^^^D^gE^lJ^W^^^^ffi (Tabor *5 Jztfltich 

ardson, tfflBXiR) OttfflSr^TSBi: f*. 

<K *b, »ftSJt^Bgoi"-<T^d dNT 

t 1/1 0 03**T?Bt9i&*ax5 0 *^^^> 

l\ 4 o^iE^^f t^rV^ ^ l/^V K£ U (dG 
TP, dATP, dTTPio^dCTP) f^Dx.. V 

fcfc* ^DNA®^*/>^ttffitt^rfflV^T^W^ 
«"t*Sfcfc(J:i<Or tttMST**>-5 [4, 942, 130, COL 5: 
5] 0 

[0 0 15] & fc$XT<D^b fci&^&ixTl^S : ^ 
^^KlE^ilSSSrJ: 0 ffi¥K*3 £1* J: 9 

#ik#j(c j: 9 £jfi b/c tsff i:^fcoDNAMte<z) 
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»*fcJ44dS»*S r £ K: J: 9 te^«^lt£iJ£;I& 9 i&A, 
«J5»3crac^ft^DNA^j*;tt3&^K9JSix ; *<Ot£ 
DNAt*ft©/<y Ktt»«lit©»fi4:fi»t5 
v K<E>»« i Ittt-f £ - i t- «fc 9 «f>it»J fc<0 

-l^DNAMfe »&S#M*Jfcffl**tri £r 

10 «:iE«1-5^v KO^S <b ItBtf- ft £ i: J; 9 Hlfc-r 

*5«ffjyh»J*»9ii/0«DNA^ft^SB;S:»J>!r 
ic, t*fttofe9J^O^*"e^S6-rs^Sds*<. —OCT) 

tftX^h [4,962,020, col 3:1-35] 0 
[0 0 16] T7 DNA*y^7-«fctt*BlD 
20 NA^y^^^f-iSMt^b-r, 

^y^y^y^Iitsrt^j:^ ddNTPi^ 
f^rixb^^y y 9— ^<£>¥U9J£r4 - l o o««4>£ 

££^UTV^£Tabor:&<fcOTichardson Proc. Na 
tl. Acad. Sci. USA 86, 4076-4080(1989), *3 <fct^T 7 
DNA/Ky y 9— ¥%m^^X^—(Dm&<Dx/y £ Jr*i/ 

■^V^fW^^©flEfll*ia*febfc, Tabor4Bj:OTichard 
son J. Biol. Chem. 265, 8322-8328 (1990) t>#H8£ ix 

30 [0017] 

^V^^^C0fc46OV^<O^i^DNA^y y 9— ^COW 
ffltt<Z>ffiS«, dNTP^!)(IddNTP (^^ct* 

9 t> J; 9 d dNTPOffifflt^ 

»1>fill*ri:tt, ^rcoS^^bfc^oTJ: 9*9— 

v^5a»ft;->— ^^^-»^SrJ: ^^(-^oj; 9 *T*U 
J^U J;9fiV^DNAia?lJS:J;9iav^WfIS: 1 {>oT^fc^ 

[0 0 18] *»Wf*. #*te*J9JS:?T5DNA#y y 

9— fef*. ^t5^ic#at^gij:nd dNT 

P LT J: 9 WSJ L?fev^ J: 5 L 5 ^> ^ffi^JiW 

NTPC0^fa^^r®t9iAtf «fc 5{-^y y 9— tfOffi^S: 
50 DNATjfy ^ 9— t?«>«F^^*«rti2:*3ttSr ^ 
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6 £ tbfc ; » A £ ixfcftS&OT ^ / # y * 9 - 
WddNTPfcJ:*) WJSiJf S ^*fctt J: 9 *J9J < 

D N A i/-^ x y i/y ^ w^ix b ^|fffltt(-I < 

DNA*Ky 7*7 — ifttDNA^itffi (ffJ^fi. atfy*5 

D NA^(^)»^* t*&fa<o-IRW*ft*Sita¥ 

iiDNA^y^7-^3' -5' a^y-S^W — 
"tf gtt * ^{k £ -fr S IJE^P <£> (Tabor *5 £ OTichardso 
n. ±|BXBt. t^fllBttSfrtTV^J; 54T7 DN 
A *K y 7 —M<d J; 5 £#&^fc>-±, *5J:r^v— ^ 
3£ W V :/RjSfc:*5 £ V# V3o J; t? a # ;* 7 7 * 

[0 0 19] — ofl>«Fj£tf><RjKL -f"**>*>. DNA->— 
ffli"S*ftT, 5 0<CJ: V±<DMm (#l:6 0t, 7 0 

^J;^S!)T^V-^xy^y^^^DNAV"^ 
ry/l/- h^e>#*lHl(35DNA'&fiBdS||jBfiS^ 

[0 0 2 0] JtRWWBU^tJ^V^BS-CfcST? D 

^tfftlcJ: 9 T 7 DNA/tf y ;* 9— ^©*B»Ji-S|g*«r 

7 DNAzK y ^ 7"f^^DNA^y * 7— t? 
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iDNA^y^ 7— fef I <DSt£7 6 2*5<fcU*T a q D 
NAatfy * 5—- fef<£>^£6 6 7 "efc^o r jft, £ CE>0iJ(£>H 

ot^ri^^v^T, r <£>gfl{SW3S&# ^ ^ =-j\sT =7 — ^ 

(F) tM^^i, T7 DNA#y^- 

-tf(c:*5W5J: 5^ni^> (y) t*5rt#lStfc 

OTfeoTt, W9J©S*iei**K:*:#«:*Yb (2 5 0 
10 -8 0 0 0(g) Srfcfcfe-r. o^fflffio 

5o T7 DNA^y y \£<d\ sm<om<D 

fe5-2 0«T*fc5o JSflao^ffiSrfllV^T, ftfecODNA 
^y^7-^m^Td dNTP<7>JpJ9J{^»S:afSi- 
20. ffll©fflSffi*:*S^RI3Si-Sr <t#T*£\ ttifj^DNA 

-if i *5j:t/T 7 DNA^y y 9— ^ra"e*«r^tara 

tt?>©««ttd dNTPtC*|-i-5ite^««^— as-c&s 
£>L^*:#>-e$>6 ; ^:)II@DNA^y / ?— t? I (^*DV^ 
Tttr*ue><7?««<t Lt, ®*6 6 5-6 8 1joJ;t;7 
5 4-7 8 3. *5i:U ; ^r^(7)feSCOfi^7 0 9-7 
34. 7 9 7- 8 6 6^Jj;(/9 1 3-9 2 7©tOffiff 

30 *fcte#is#7^ yae^feo. T7DNA#y^7-^ 
«fiB*-^x.sr ^ y*©«5ff«T 7 DNA/fy^7- 

So Sot, Po l I ztfy * 9— V&miBLftkmrai 

thwaitejoj:^ito («E) J^J:9ia*S*brv^SJ:5* 

/KK^^f 5fcOT*S>9. ffll^Spo2 
DNA/Ky y ifoj: 5 ^*<Z>4>f^|B*S*LTV^S# 

y y 7-^opo i i vr ^ y — of&^y >v*— (cm 

iii~S t>^*t?feSo ^CQJ: 5 3te5>WttFelsennstein<Z?PH 
[0 0 2 1] Sot, ##W<0»— ©ftjftf*, 

50 ^4rw«i-rs 0 r<o»e^tt. tt^ttmzmE* 
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[0 0 2 2] " ItaftSJxfcfiB^" tte, DNA*y^7 

*tJSf 5^^#fiEt6DNA*y y y — tfJ:?> 

sfc«xD«F»j©*8fe*KTii:««six« 0 mm" 

LX'>4< Hi 0%<Di#iin?S>5a^ S^^v'J*^ 
i/^ K^^tSffii]^) U"</u#/i>#< ^:tl.0^bl 
o oflff. »fflt^tti oo-50 of»«d>L,-cv^;: tas 

l/tf F^^^^^r 14 0-110 OfgWJt^o # 

K«rffi9 i&tfatfy y 7— fetofiB*aS5PJ$T? 100 

[0 0 2 3] 4rj" »)St5^fflEt5DNA*y y 
y— tf" ir«\ *5>W-eJ:<*p6ixTU^S 1 l>©"T?*>9^ 

# ^ ( Thermus aquaticus ) (" Ta q" th&tttfb 
tlX\t^Z>) (^)DNA^]J^7-Wci6^-^7-fV 
fj:ai 7^A^ TZT^ft^ ( Thermus aquaticus) 
(:#St5Ta q DNA^y -tfSr^&M^ — K 

U\> Cti^ DNA/Ky y^ — tf<Dffi*©£0>ttK*:* 

(ommtzmfcvm *. s ^ - - x+m& § 

[0024] r r IB® L,tz*mm?>Mt&mmz-&\ f ^ 



(7) 4*08^8-2 0 5 8 7 4 

12 

[00 2 51 *»fl©DNA#y^7-^tt*fc, Tabo 
riJoJctflUchardson (±ffiXitt) f - <fc 9 1E« £ *l/T ^ 6 
<fc5*3' -5' ^*rV%$ 1/7- tfSttifcteBarns 
(WO 92/06188) KKttSixTl^ J: 5 fcT a q 

4^5' -3' ^y>5^ 1/7— ifgtt^j: sfc^v 

t>J:i\, *«99©DNA#y^7-^©ddNTPSrfl 
l/7-ifffitt(-^b^V> ; r^rtft ^« 

»tt»*©#y^7-t?*«rt©, m^fboga-asflfciE 

1/7- tfffitt*^LTI»*-t-£#y y tf^ffi* 

4#l£#iB*DNAjtf y tff*. Braithwaite^OT 

to (21 Nuc. Acid. Res. 787, 1993, £ Z.\zJ$W\h Lt 

20 ^titt^, *3ctt^^T^ y— Atwsivo^s) ^ 

Jct^aithwaite^JcWIto^J; 9IBtt**ur*5?). 7 T 
S y— BiWStbSJ: 5*#y ^9— 7/W7t£*i 
fi^y y 7— tfll-MDNA/Ky y y— tf"T?&5o Brai 
thwaite*5 £ tfltofc «fc 9 lEgc S tlX V ^ 5 flfe<Z> ^y^7" 
f7rU-t)*MPK€ffl«-(!:^t^^ W 

d nt psK©3e^affiiE< <z>ffii©ffitt, tKn 
^ u^K*«i9iitpr tas-T?#£jtfy y 9— tf^MB 

*V^S N y — ^gJ55><?^ 3 * ffifcfc Kn^i/;V£C^V> 
^^l/^K (ttotddNTP) <^i«l^*J»JJ2:tt, 
|^ff#i^rOfi^aifficD7^y^*Ji{Ct Ko^vvuS 

l««3a s »v^DNA#y^?— ^i^:*5v^TS*.t)Sl^ 

ft38it»ftt5*S#I«Sft5 ; dNTP«^t 
ddNTP^WJt5^y^7-^^$ri 

^*^sfc*^*rffi*7^yaftasje^«*-c*>So ^J^- 

7^hDNA#y^7-^b (77^-A^fcfj: 

D N A^f y y ;7 — if) ^)2 7 2fi(D7x^77^V 

tt, xlftOIWW^J: 9^7^^ ^^^iz-hirco 

H^MMtddCTP^S' {£<tlgML.-ti^;i 

irdS^SixTV^S (Pelletier et al. , 264 Science 18 
9, 1994) 0 *«WCl»WStbfci|g*C0*q»fi. v^X^" 
50 i/^ KSrJ: 9 3!i*WJ2:flX 9 iitf7 ^ hDNA 



(8) 



^^8-2 0 5 8 7 4 
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i^TftfODNAzKy ^ 7— "tf©*JJSUtt©*SSSr* 
[0 0 2 6] i/T***s*9\s* s ?Y$:&*)1fafy&< , fo 

<fc^r^Wy^£!)yK (dITP) 

g& (dc'GTP) *3J:t^aB!ift&^ffiffli-Sfc«>^ 

J; 5 ft^y ^ ^ Ft J; 9 

So T7 RNA^^7^J:^7r^- 

A£>DNA3(Ky * 9— £ (Pol I$[DNA^y^7 

y — tfM^ffifiF^^-^tt, rco®^ «C»aSDN 
A*y^7^I©aS7 5 8^6 7 6 7) 
*S«»« r N T P i^^ft § ftStt^f ^ ^ ^6 Tfe 5 5 
r t £r^£LTl^ 0 r cor ^(^RNA^^cCO /c ^(7)^ 

wi^BB*&-rs rn a# y * 9— ^ srae^x^-ef^s r 

T 7 RNA/tf y * 7-^38S6 3 1 -6 4 0 COfggfi 

ted nt p^-rs^^wattsragfts^s-r?*)* 5 - 

[0 0 2 7] *H@#^S^t-£5^Tf3:. tfflSSttfcD 
NA7Ky^9— ifte, DNAaKy ^9— 

i:ffifflt5fcW-+»4DNA*y tfffitt 

(^>?fe< fcfcl 00|fi/mgSI;»W^7 
t^^^SS^^tS© i/^^: 5 - 1 0{gJ;9#< 

*y*?UT— (mtf5 00*ffi/mg*», 
Tabor J: TJ^Ri chard son N _klE:Stilt*#J!B) ^ttt^ 
9 ; DNAxtf y ;* 7-^l*T7iDNA#y * 9~if 
(09X-tf. T7, T3, <X>I X Oil H, W3 1. gh 
-1, Y, Al 1 2 2*3j;r;sP6d^45#J:91R 
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flSDNA#y^7-^lt y^/UM,^ TVT^jl* (Th 
ermus aqraticus) N f/^A^ 7VWE- y 4 y y ( Therm 
us thermophilus ) N y~/\/J±y. 77^ (Thermus fla 
vus) „ /^/7^ ^fn 7Vl^e y A y 7- ( Bacillus st 
erothermophilus ) jocfct^V e n tJNOM K£ 

^DNA^y * y-^m<om&iE^mmfrhmm^ 

10 t^i^fttSDNA^y ^ ^titttL-r^ft 
<itio», 5 0ffiF*fctt*t>»ai3:tt'>*< tt>i 

0 ofgiginuTv^ 

[0 0 2 8] <0«,6i£*3V^J*, *l7Sf 
5^t^ftt5DNA^y * 7^<^iMltiS?Lr 

tS««DNA#y ^ 5— "tf «r^ric-t-S^»«r«F»i: b 

rv^ 0 DNA^y y y — if =» — kltv^ 

20 U< (t4fc^ '>4<itl0«, 5 0§*fclitt> 
ffjSfcfcfcl 0 0 - 1 5 OAS) aEYkS-frS^^ u^KiS 

5 r t &^& 0 

[0 0 2 9] m^lS^^^V^Tte, *5l0>gte. DNA 

rv^ 0 **-jfett, DNA^iwyy^^t55 

/7^^^^7^/^^DNA^ML ; 

>c^i/^fK£yy^ ^«S^#ffi-fS#y yy— 

ffi**«poJ: 5 {^«S{^#«E-r5DNA#y ^ 7— if Sf 
§§L/cDNA^y p« 7-^^§WT^y^a^< 

— h-rsr fcSr&tro ^y >* 9— tff*-h&&DNA*?y 

/> 7-^iStt^i:^DNA;/--^xyv'y^t^-eS, 

* ^ KifiSTD N A^fiKSrffjh £ < i: t> 

-o©DNA-&j*flfJhfflt>*fc««SixSo **JSteS 
40 fete:, ^ y^r^-<- h LtR^coDN AMft^*:t 

tp. 

[0 0 3 0] #ia*|IJfiffiai^*5U^Ttt, DNA/Jfy^ 
9— tftef&3o£t£DNAtfry ^9— ^T-fc 1 ?, V— 
y^liSO'C, 6 0 < C^fcte7 O^i-^HlftS 
tl/, ^ODNA^y ^ 9— if teT^/^A^ TPT^jJ^ 
( Thermus aqraticus) , "r/UJ^y, 9 ^ (T 

hermus thermophilus ) N jVJ^ y 7 7^ ( Thermus 
50 flavus ) N /^->9^ 7rnf/^7^ 9^ ( Bacillu 
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s sterothermophilus ) , T/^^ yjd^ V h y ]) ^ 

( Thermococcus litoralis ) (V e n t ) , t° p j y 
X 7 V ( Pvrococcus furiosus ) (P f u) * 

tc& X/U7f,X2/<^y/U7T $ y fj* ( Sulfolobus solfa 
taricus) l£<fc 9 K£;ft/ri^SDNA^y ^ 9— 

t>5 0%OP— t^^^-r^ t^T^fo^o 
[0 0 3 1 ] S'JW»3B*SiJ£JBaH^*5V^"Ctt. DNA# 
y * 7— #y If lmgSftD 1 000, 2 

5 0, 1 0 0, 5 0, 104fcttS5)^2W4*«©3i 

dNTP) {dJ: "9ffJJhSixS*"t?DNA^(Z?jttttS:^r 

d dNTP*MS^5#J)ofc 0 0J*.fif, Sears et a 
1. , 13 BioTechnigues 626, 1992, f* V e n t tK ]) /> 7 
-f^O^TdNTPI^L«]l 0mmm<£>d d NT P 
CO<£ffl£rfS©tLT:fc5 9 , *5«fct*earothers et al. , 7 Bi 
oTechnigues 494, 1989, fiTa q V * 9~tfM*frb 
dNTP(DW< <t 2 fgi@^li<£> d d N T P CDffiffl £fE 

#LT2, 5*fettSe>Jdf*l 0f&K±ia3H<^dNTP 
qfcO^T 1 0 //M^ffiCOd dNTP^SffifflStbSo 

[0033] Hiii-sm^^-ci*, *aswtt, -tie 
©iiDNA^y ^7-^J:t;d i tp, frfGT 

P, d dNTP<D£?tmWltm&£Xf^>tf^#M 
[0 0 3 4] S'J<^a^t-*5l^Tf;i, #5£91tt\ ttfltDN 

/Ky ^i(i#st^D 

[0 0 3 5] SiJoHifif S«^^*3V^T«, *#93f*> 



(9) ' WBB 5 ? 8-205874 
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^^y^^i/t'>K£y>i, jiiEODNA/Ky 

N A4fi»»^-(Ov'JI -X4Jg«St, CD 
D N A^*» r*-t <of#ft S *tfc5|ciBfc«fStihjtt*:* U 
*5 J: ^S-OD NAMft^^^ftlifi £ & 2 
OffiS*^b^^oTV^^V^^R«)tC-r-<T(^DNA 

^ ^S/^SIOD N AM^)$ - ^) v y - x^M 
U *^Olr0DNAM^»«O#S**^S~^ 

fi£as;§:vM£ia>e>2 O^L^&oTW^ 
^H^^-T^T <©S ~ <D D NAM t-ov \Z i: Ay if 

lelc-e&D, *5J:t^Kafz:<oDNA^rit*t 2 o*ft«* 

20 »g*^^^tt5t^TW^-WDNAM«I<7) 

[0 0 3 6] »»>&SIJ6ffi«tJ:*5lNTtt. Tabor*5j:t> + R 
ichardson (ilBXiR) K> IB® * tbX 1^6 <fc 5 

^v?A^ty*yS:livy*y*fciitt>f^y (o. 

0 5 ^ctt/ 10 0 mMOTfH, »I^lil^<J:t;i OmM 
30 [0 0 3 7] m<DmmirZ>m&^%>\,^Xte, 

*-y kt^-y-^— , ^-^xy^^M^ 

1 *5 J:t/4 (7)^(Z)r t=^i/y ^ vi-i/ K£ 

40 ft4>^ai«<Z>3ftaEic J; 9 SV>ic^^^ 0 

[0 0 3 8] DNAiy— ^^V^V-i/R/^CODNA^JStSc 

[0 0 3 9] — oco^^^'r— *5<tt^D 

A4^^»t§^l^^^ft5SHftD 
50 NAv— ^xye/y^f^^jgr^ LTV>§ 0 i^y— X 
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fc/^y KOffifi:j3j;t*&ff<D^)&>£DNAg(ODNAK 

[0 0 4 0] 8U<z>«j&J£*5V^fe:. fc&mteSlT&Z-k 

«T#»i:l/r^S: (a) ^n-^{b»JtS3J:W±^ia 

«r^*-T * «><D*fl=T t- 9 o - v<k WrW- i ^ y ^ 9 - 
iftgSlftS^^tiaS, ^p-yftDNAffiii-^ 

i&tfii:J2:J:9DNA«S:?gfi!ci-5o (b) ^y>(-?~ 

±e<DJ: 5#dna# y ift-^^^v-f 
^-*»eS*5riSr*tP. (c) 5' 
*8^tt6MDNA^^fj 5p»*«B - D N A 
^MtS*tto 3 ' - 9.3' 

fls JB L T¥if^Cr*i DN A^-f-^r ±&rf Z> 
JilSCODNA^y * y—Mt t >^^.-<— hi" 5 

^irSr-g-tPo (d) DNAi^3' *«S^^y^9 — 

DNABrfr^±E^)DNA^y p< y — -fe?*5 JzOWl* 
-r•5-<bicj:5DNA»^>^'^3 , ^ffico^afe (e) 

M-^i^r:o^v^^--^-**DNAia^j<7)K^ 

5DNAE?iJ©i«*Bjfeo m-^^rimr.CDZfy^^ — 
ft, T^-Mk3' ^ffi^SV>^[pJ#^oTDNAlE?iJ 

[0 04 1 ] $ bizm<D&&tz&^x\** 

6 6 7^^P-»fir^ri-5 ^/UA^r^T^^ ( Ther 
mus aqraticus ) DNA/K!J^7- if, 31^7 6 2 1^ 

p^y*#t5*»iDNA#y ^ 7-^ I , *3J:t5*: 
HB«DNA3!Ky^9—tfa»7 6 2 tJHffilOffiB, #Jx. 



(10) »8-2 0 5 8 7 4 
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X S y»iaj>JKN,N,N.N 4 N5N.NTYG (5t* 

{^fnv'ySS^oPo 1 I MDN A4f y /• y — if 

0 5*«F3£0>DNA#y t< y—if^^mt bTV^ 
5« £<b*-> *^P^fi, E3ajKN,N,N,N«N5N,YG 

fc< £t>2 0««4>£ixTl^) #y p< 7— -£«:£4s1- 
10 £ <fc 5 fc^#ME» * ttT ^SDNA#y^7 

*»W«*fc^*b5>ODNA#y tf«:=i — 

[0 0 4 2] H^t-SS^t-^Tte:, 

1 0 O*W0>¥^jStt»»H4 (processiv 

1 ty) 4r*TU dNTP tltmi^X d dNTPCOfe"9 

i^f ty t lt^^v'5'A©#4Tl^ so* 

20 W©^iett»»tt*«F*>. dNTPtlt«?LtddN 

^»!R*:l»<DNAaKy ( ?«9— ^«^«F»i:Urv^S 0 S 
*#ttii««tttt^«rffi^ J: t) «l3r<?#. T7DNA^ 
y/7 -i=?©5piS5iiR»§tttttt*ft <H5 00tfe 

1 5 0-2 0 0i?*>sr.i:^^SixSii:4:Bi?>S-e*> 
^»5o - ; e(0 < fc5^a i J^^--i-§lffl^tb^Tabor et a 
1. , J. Biol. Chem. 262:16212. 1987J^BEt8*ixTV^5 
J:5(-H«T?#So -tL^CO^Tt-^V^T. Taq 
30 DNA/f y ;* y— fef CO^J^iS^^Sbtt 1 0 0*lT$) 

[0 0 4 3] mzfrmteMffiizis^xi*. 

itfv^i/^A^»#feTi^ dNTP^ltKUdd 
NTPWt^Wl^l 0 0fiff*W<3!>»J»ttDNA^y 

^ y — \f&%fWtb ttio > ^nmmiazi o o^m 
<D¥mmm&W)&% : &i^ — -^D^y^^ — 

[0 0 4 4] JifSCODNATKy ^ y— if 

#^?-WdNTPt)t«LtddNTPS: 
5 0 1SSl± *J53'J V > J: 5 S -^r^fiSt-^v ^T»^ 

^/^Sfcli^ h3>K!J7t»t5t«)i:tT) DN 
A^y * y-if LTl^o 
[0 0 4 5] *J^f!BfilT?tt. ^**LfcSiJffit?^T^ 

so =birrjH^-cfcj:<. ii^^ r^^o^y ^ 9— a<o 
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[0 0 4 6] &&m<Dm<Dft&&&Tf$ljtk\*&>T<D*:<D 
»m ft SU6ffi«*5 £ U^IB*^® ffl (OlEizl! bWbfr f- ft 

t0 0 4 7] 

[0 0 4 8] Reha-Krantz et al. , T V 3r~7 7 — v 5 
T4 DNA#y " DNA 

y-^^^f^ Beaufort, North Carolina, 1989^11^ 24-29 

0"e***tb^^^— **ofl?»^e>, htc stasias 

XJRfr-Ctt d d NT P <£>f Uffl dSigiD tfcrt £r!2« LT 
V^S 0 L^Uft^fb, Reha-Krantz et al. , J. Virol ig 
y_ 67, 60-66(1993) fi^MT 4 DNA/tf y if <t 

JfcftLTg5«$3E»*L4 1 2M(*d dGTPWSK 
i fi5 OfSfi^ofc^S, T4 DNA^y y y — \£<D<£ 
«£R#*s J:tW£ffi<DBJfc: ddGTP 9 
^tt^kf4««S^ft^ofcr tS:*L.TV^S D 63^ 
— " d dGTP^L4 12M DNA*Ky y 7 

— if^iatS^fc^^&i". W£8l*5j;tfL4 1 2M 
DNA/KU ^7-^W5d dNTP<Z>3fc!>i&*l£W:ffl 

1fi«2SP P i K <Dtiti—0<D &£>^\tL 

3&»4r5*»W^T?»*ftV^ i:t>i£-<T^£ 0 Sfet^ Reha 
-Krantz^SjCt^Nonay, J. Biol. Chem. 268, 5635-5643 
(1994)fct^8&^»fl£L4 1 2M*3j:i0«^:©flfe(O^^a 

[0 0 4 9] Gibbs et al. , Proc. Natl. Acad. Sci. U 
SA 85, 6672-6676 (1988) 3o £ l/Larder et al. , the EMBO 
Journal 6, 169-175(1987) \%&&<0?> ? KJfiffil 

y=¥HL Tix^natf/K tf<5^'W>\ ^/^->^ntf/u 

[0 0 5 0] Derse et al. , J. Biol. Chem. 257, 10251 
-10260(1982) tt*-X^y^r» (fc°n*;*7^~ hpi^ 

NA*tf y y 7-^5oOE^M^iCO^tf2« 
UTV^ 0 ^^ffl^MMt-oV^Td d GT PIZ 
*ti"5ffigLtt^Jt«E**bfc 1 0 2 5 6. *II 

I) c t^Td dGTPI^t^K i tf*2 Ofrb 10 0 



(11) ffl¥8-2 0 5 8 7 4 
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[0 0 5 1 ] Prasad et al. , Proc. Natl. Acad. Sci. 
USA 88, 11363-11367(1991) ttiEg^^ ]) — 

%m\ h i vmfe&m*p*<DiiL-<Dmm&9t t <g i u 

8 9t>*h?yis>"^<0&{k) W^7^t??:ddGT 

p^^br J: ^ffil7t^(-Lr^5 r ^^^L/i (pes 

acoRaSS:»5^fiJKil OfgOd dGTPMSCL 
fc) 0 i^&^Sfcfctf-Xafcy^K (t°n*;*:7^— b 
fiffilft) **&#<<OJB«*^»bi£«ft»tt:ttS:^*. 
/io ^ittftiddTTP, d dCTP&Jc^d dG 
10 TPtcttff L<«8tbfcdS. d d ATP-^JggiWSia* 

[0 0 5 2] Song et al. , J. Viol. 66, 7568-7571 (19 
92) fit hftffi^^-f/^^-f ^Ii»K^»*^g 1 
u-8 9 9 ^ ;iSSC«S^s 

ddGTP^oW/^/t;^ (t B P^77x- h^ffl 

/t 0 »fc* 2 -D(Dm^m £ ti/c ;Glu-89^) 

tt»£SWiBfc:Jt|SlE IT d dGTPfeiW^y^B 
20 -iriry> N >//u* 

s>\ t^/^^=¥>, r^^^=¥v^*5j:T^y v^v— 

g&»2EftM:d dGTPJciSSLT^Sft^SfcttiSSittdS 
fcv«**:£Cfc 0 ^o£»*»fclff£SW*J:0 d d 
GTPi^ Ljgtfctti&S'h S V ^gliff t*4£ C £ -^ft^o it 
mi, ^7 5 6 9) 0 «E#e>tt«e>C0JB**5J:t^ 

LTV^5i:Jfa!lL"CV^ 0 

[0 0 5 3] d dNTP3&t*&£CS2g&«S<Z>iE< 
30 ©^«ai;:J;S*»SDNA!Ky^7^ I 

»HeK^ttK^H-*-S«3:f*£JLT^t>©-T?*>S : Carr 
oil et al., Biochemistry 30, 804-813 (1991) 2 0<£> 

(Tyr766Ser *5 £t/T y r 7 6 6 P 
h e ) ^tffflcOf^* v'J* ^ K^*|-**S»St "9 

<^-&rW5EL7cL 0 Polesky et al. , J. Biol. Chem. 265, 1 
4579-14591 (1990) fit 2 oco^ft 5ttK«:«Po^^S«SS: 
«F»^Wfe : (1) fn^7 6 6, 7^=V8 4 
.1, 13^7^7^8 4 5 r*lfe<^aiS 
tiAoT < -6 d N T P i:gfi*"r^> r i: ^LTV^ 0 
40 (2) ^^8 4 9, 7/^^V6 6 8$$J:TfT* 
^7^S8 8 2 ; *#6>ttiixe><oaStt«ttE^* 
(t^r^t^LTV^^o Polesky et al., J. Bio 
1. Chem. 267:8417(1992), \^T/^^>6 6 8. # /V 

4 gSoJzWZ^^^^^Rs 8 2*5j;I^$^iC 
T^^^^V-^7 0 S&XZJty/l'i? % isWtl 1 

7^7 7-f*-i*dNTP (-rft^>^, 

le^Sffl^) <D$t9 M^a"CV>6o Pandey et al. , 
J. Biol. Chem. 269, 13259-13265 (1994) ti^cJii@|D N 

50 A*tf y y i ^>y^7 5 ssrr^^^asjct^r/u 
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*bttBasu et al. , Biochemistry 26, 1704-1709(1987) 
t>m^Vi?>7 5 8j3SdNTP69*S^Bfl«bTV^£ 

tZ.7jk£tltz. ; DNA^JJ 7* 7 — tf I KJHfil 

[0 0 5 4] Beese et al. , Biochemistry 321: 14095-1 
4101(1993) ^dNTP^^t°n/t^7^- h tl&'&fo 
S:)g«UDNA#J) y tf I uy— WrK-©*« 

ft<0«aSfco^Tia«bT^5 o if^dNTPi^y 

fcmTOffr&SrbTV^ : (a)"Mg-dCTPM 
frMrfcV^ v-hv-V^H i s 88 1 irffiStfUHU — 
*\ i^Ph e 7 6 4 [s i c. , 762] iffiSfIMB 
LT^5 (EI3*3j;t*5) o " (b) " bi^b^fe, 
-M^*^dNTP^< Hd NMPgP^CO 

ffigj*, /7 y ^ i/- h D N A i ©iMi^ffi 

fc 0 " (c) " dNTP<Dmm<Dfztb(Dl£fe&m<Lte7- 

>-yu- hm^<D? hy>-? y ^ ^^sRite^j;^ 

TV^ < o^fSi^g^T^ S £ ^ 5 i -Sc 
LTVn§ 0 " (d) " -j«»«^*^|g*^*«iSftfc 

*3 Jcl^^v^u— FDNA#4TW d NT P £ 

^S^frfc^^f r^lz-fDNAM^i 

[0 0 5 5] Joyce*Dj:t^Steitz ( 63 Ann. Rev. Bioc. 777, 
1994 (*mMlZM^&l£&<DmffiX*h&ktemfrbtlT 
WcfW fjii^^DNAlo.t^RN A/f U ^ 7-f 
«*»«&bT^5 0 DNA^y^7-W 

^«0$£^aSf^J:tJ?dNTP^gi5ffi 0 HIV-lijfr 

e?»*ic*5v^DNA*y^ 9— m^j^^i-i^ 

S^«S3Eafi3»S6 7-7 0fti£T^6:i^$ 

■Tpy >-Marao»»«>ra«fc*5v^Tii66tt- 

So fffO^^^T^i^^V^T" Tjfyy^— if-dNTP 



(12) Si?8-2 0 5 8 7 4 
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P h e 7 6 2cDiff < fey****/}) -*2SEH£*L 
r 7 6 6 (^l/y-»r^y y^^OW <£>^&S^# 

P^ (K.^i^KS^^^^) i-»t^^i^ 

10 fc«i£< <£>#?y y ? - ^<^Siit i o-fliss^flrfi t r v ^ 
£ 0 r<^«^iRi3estbfcffitt«»<»*^y ^^Qra 

(A r g 8 4 l*5j;t*A sn 84 5) , ^}) 
CXOmmi-tcm (Thr 7 6 6, Phe76 2*5J:t>*A 
rg 7 5 4) *5j;Ut«jK4i J £ ? iE<<oiE»"r<5aS (As 
p 7 0 5*5<fct*G 1 u 7 1 0 Sr-g-tfo »^^W*ffi^*U 

©tt^ti-efeSo tui-y * hU:«ij«iidN 

20 T p^J: 5 br*5 9. ^tuSfe, 

^■fes/ M*dNTP£ittffi8{ttbT*3!K — £§9 
IJfVT''^" h D N A^rSSo" bTV^Sirl^? ^J^S^S & 

[0 0 5 6] Pelletier et al. , 264 Science 1891, *5 J; 
U^Sawaya et al. , 264 Science 1930, 1994 

30 (C, Pol S^Js'^^M-N (^W-C^ys'^ 
^ J -K(C^f£lbT^S) rt©BS2 7 1 - 2 7 4r 

bTl^ 0 

[00 5 7] Sousa et al. 364 Nature 593, 1993 
ttT7 RNA^y y 9— ^<Z>3»C7C«5&*3J:^<Z>*: 

iiDNA^y^7-^i ^:<^>^BlRH*^BE^fcSi^Tv^ 

So KF (^U/-»>f) (b-« 

1 4 [^£9 1 6^fe 9 2 8] *iJ:r^C*«) ^C^ffi 

40 s**is-&fb:©rad nt p^^v^y #-x&frkm 

ttU rNTPjoi^dNTPlf^ffliJtS" ^« 
^«^SilE*bTl^5 0 

[0 0 5 8] ^^^^^^^0^:5*^7*^-^^ 
^ uti/ KttT 7 7r-y««o»VNaSj(iilT*fc5 () D 

NA^J$i<£>Pl§f3:T 7 DNArt^^f^^^ 1/ 
K<DSl 9 i&^©j|**T?S> S r ^ ^HKt?^ $ thX V ^ 

^S*V\ *:»»DNA-&j«*:ia«b*V^ri:^©RW 
ttfc^feftV^s, JBB/ia^Bt9i&*., ^CfiiSDNATKyy 
50 9— if HIM* S -^tviQ^^ 9 u^</u 



(13) 



#^^8-2 0 5 8 7 4 
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Ste^&CD«e^-5fie«J: 9 fed dNTP£<fc 93£< 

*JS»J1~£ (»«) o ^offio^<owdNTP(Z)y^ 

[0 0 5 9] v?7*^"^ix^^ Kt/flV^roSJfc 
5 £ 6 «<0««<agf bfcX^ ^Ti N <5 ^: tc^g-t"^ 

*J»J«r?T 5 tecD T 7 ^^Sflc^a^^P-^^ifeSrtt: 
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* [0 0 6 0] gl^it^i, PODR«S* 

^ i/^"^ K<£>!& 9 i&^ffi* i:it1S 5-20 ««/J> £ ^ 
fc) 0 £ fe^. ;i;txfecD^^f£^<o^teDNA 
4?y y* I i^Jt«W*tBI^*««^^:tfcKbrv^S 0 

iJot, rtt fed* fetid dNTPWSiJ^B8-^i-Sflfe^)P 

[0 0 6 1] 

* 20 im i ] 



£1 







mm 










DR 1 




i 




A 1 a 


4 2 5— Th 


r 


DR2 




i 




P h e 


4 3 4-*S e 


r 










G 1 y 


4 4 2->S e 


r 


DR 3 




i 




Va 1 


44 3-^1 1 


e 


DR4 




2 




A r g 


4 4 4^H i 


s 


DR 5 




1 




A r g 


4 4 4-»Cy 


s 


DR 6 




8 




S e r 


4 7 7->P h 


e 


DR 7 




4 




Asp 


5 0 4-*A s 


n 


DR 8 




2 




A 1 a 


5 1 3-»Th 


r 


DR 9 




2 




Th r 


5 1 7 — » I 1 


e 


DR 1 


0 


1 




A 1 a 


5 3 2->S e 


r 


DR 1 


1 


1 




A r g 


5 6 6-*C y 


s 


DR 1 


2 


1 




A 1 a 


6 1 9-+Th 


r 


DR 1 


3 


3 




A 1 a 


7 0 0— Th 


r 


mm 














7 






->««: 








3 












2 














1 















Jfcktt-MStt 

tttt-WBMCtt 



T7o? p -WOUS-?- 5©^yi^hn &B$£gt3S4z& 

7-1? i ©»fc*«*#T 7ae*-5«ajt©jR«*fc 

Cfe^o-C^S, !212£#H8-r5i:, T7DNA#^ 



•&50 



[0 0 6 2] S 3 Sr#P,-T-5 i , SMfccaSjtfy 1? 
[0 0 6 3] m4 — 6*&m-r&i:, r<£>f5g$6CD7 3;y 
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«<z>E*-T?#y * 7 — &<DV *J3§^DNA 
#y ^7-t?Ii^5)T7 DNA#y^7^I^* 

T. Pol im#V*7—lf<DZ<Dffifit:m6ftbl,tz9Z 
*fc*#WB£K:.fc 9 #y * tf(oy *»«tt«:Srb< K 

[0 0 6 4] 

*«fll^ffliDNA#!J tfWiT 7SDNA* 

y^y— If, ^BiDNA^D ^ 7-^ I ©7^7? 
^yhjoWTa q#y^7-W^tf" Poll® 

DNA/^U 7 — tf" tfoZfr&mmtfotf}) * 7" &<D 

[0 0 6 5] ##WfclWJBfcDNA#y * 7-iff-f*T 
7SDNA^!J^7-^ (T7, T3, OI, Oil. H 
W31 N gh-1, Y, A112 2^fcfiSP6) 

-So ffi|S]tft^y 7— if £f2Delarue et al. , Protein 
Engineering 3, 461-467(1990) ClfB*c£tUT^£ £ 5 ft 

l i ^ y— ds««snafe-<fe*brv^So ^ttt-te 

y * 7-^60^7.7 S y — frbVVkft&ffl*: 
7— 7&m&l&thX\<^& : P o 1 I ^^©DNA^y 
7<7— if. Po 17^77*5^0 1^7r^ 
~. DNA<S#ttRNA^y^7-^ i»|te^#**3J: 
r/RNA(S#ttRNA^y * 7— if ; flSfe^ilgSfcH*'* 

t<z>#y ^ 7— ^ra•T?v^<o3&^a£^s«#si^'rv^s 

^<i:^tL-CV^ 0 (H3, ^-^4 6 

3) rr-eRI«S*tfc»Wtt»* (;*:Ji§®D 
NA#y ^ 7-^ I ©7*^77-^7 6 2) 
f-7B" (^fe^ 0 DNA#y^7-^<OPo'l 1:7 
7^y-Mit, ^^7B(iDNA/Ky 7* 7 — &<D 
Po 1 7^7 7 7 7 ^ y -*3 .tt^DN A«#ttRN A# 
y ^ 7— tfePT 777^ — MSV^cSixS ; t£oTr 
<E>ff#lfc*. T4DNA#y^7-^ ^7DNA^ 
y^7— if, 0 2 9DNA#y^7-^ Vent D 
NA/Ky >«7— tf*5«fct^P f u DNA#y 7<7 — if£r 

#t?^y y ?—i£<Diti<D7T$ y — "C3S«S**Sil:#tt 

[0066] £ (CI. Joyce, Current Opinion in Struc 
tural Biology 1. 123-129(1991) < <Dtf ]) * 7 —if 
^5>©DNAia?i]S:ltKU ^»^*SSftSttBl5ffi»S 
dS<ft#S*LTV^Sr. ^/TtbTl^o WM, pol 

177^ y- (T7, pol I . Taq) *5«fcUtp o 1 
7/^7777^- (T4, <P 2 9 , — ./W<;*) <£>*Ky 

^9- : ■tflB<^>*^Htt*:ala^LTv^s. hi (^12 

4) TJoycet^r:tbe>^2 0C0 7r ^ y — ^5 0^ 
8, f Pi/V7 6 6*3j:^y ^7 6 7^t4^t^ 

& ; -thb te~t-<x rrr«$ tht^mtKmsm {y^ 



(14) M¥8-2 0 5 8 7 4 
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^77^^7 6 2) 0#^d^< \^W-j£~tZ> 0 
[0 0 6 7] Ztlb<DtfV * 7— t?f** v— ^mvv-^ 

^fk) Offi«^5^^KSrS4i-S*f1=T"e^DNA-> 
-^mVi/v>/-e{gffl^ttfc 0 6 0 0 0 

(f/^2 0ffiS) *T^^fttOf@^{ClJ:^DNA 

5 0 ^^^g^m^^fi^Tabor^o^OTichardson (± 
10 fcXWO i-IEft^tuT^^ri < y/WS^Woti 
'>-r6-efo5 5o ^^K3**tt^>Krt<^DNA^JS!c«i 

j: 5 *«afcas*<z>«fc 5 *dn A^*©»*si*ti-sss 

6 o ^^xyi/y^ft^fivy^fy (11*3 £1*11 
i) , S-fttsJ:-^^ tx© J; 5 ft»^ri* 
20 ytiiHfli*^^>^>#SET"e^#y ^ 7— if<£>-f v^r^. 
>3^s-&*ix5 ; DNA^*|:«ttlprie48ifc 
^ ft v ^ * f * mm t?S> s — ffi*s j: t* - 0<d # ^ > 

fiK, Na, Ba, Be, Ca, Cc, Cr, Co, C 
u, Ni, S i*3J:r>7n^W 0 7^tVttlS 

-mftv\ «;tKr % stae*s*5J:t«a»ii[*sjaLT 

ft^ik^Ji^fcV^51l*f^^W^^i6<D^T^S 
S^{-^/c^, igplll^^V^fW^-V^aiflESrl 0*5 J: 

r;i oo/zM^i-n^ts^ti^tiri/^o -rft*? 

[0 0 6 8] 

[«e2] ^CJiiKDNA^y y 7— if I> T7 DNA/K 
y y 7— if . jS^t/T a q DN A*K ]) * y— fefM©^ 
y s/^^Ort(Z? K^-f^^d dNTPI^fSWJ 
tt^O^#c 3o^y ^ 7 -if <Z>BB5!ltt*W<Z>»SO 

40 gf^t t ^(i~t±(^$tit^5 0 ^yo^y 

^ 7— if(7>^^ifi^J(^)Ti-T 7 DNA/Ky/7— if 

(T7) , *iiDNA*y^7-^I (Pol) *3J: 
t/Taq DNAvfy^7- ^ (Taq) TWtt'W'Jt 

2(ClfBt!cUfcSDSy/^*fi-J:6d dNMPi d NM 

^^TV^^ 0 «SffT7 C-T8, Pol I C 
-K6 4Bi:t)?Ta q C - Q 5 ffi S ft S^«f03fe4?>iSF 

so ^ e a i: 1 1 * ttfc. 
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[0 0 6 9] 



mm 

RRSAKAINF 
RRAAKTINF 
RDNAKTFIY 
R A K 
RDNAKTFIY 
R R_S A K A I N F 
RRSAKTFIY 
RDNAKAINF 



Pol I 754 
Taq 658 
T7 517 
Consensus 
T7 WT 
T7 C-T2 
T7 C-T3 
T7 C-T4 
T7 C-T5 
T7 C-T6 
T7 C-T2 
T7 C-T3 
Pol I WT 
Pol I C-Kl 
Pol I C-K2 
Pol I C-K3 
Pol I C-K4 
Pol I C-K5 
Pol I C-K6 
Taq WT 
Taq C-Ql 
Taq C-Q2 
Taq C-Q3 
Taq C-Q4 
Taq C-Q5 

*^PJ<^DNA7Ky ^ 7^ttDNAf^U-h©fi 
3' fitt;i2o<z>*iIf&#oTV^5) S:^rSt-*JJS»Jbft 

5o L^Lft^ib, *^y * ^—^YZ&TttisX? W 40 

rases bfc* * u*-?- Ka:**ses-ef*wsiji./j:v^ 
r ^ j: 5 t^*^y * 9— «»] 

[oo7o] z<D&5ttftm<Dtfy p«9— ^ttftffifc 

t)t*d d NT PT-J: ^ *50 



R D N A K A I I Y 
RDNAKTFNF 
RDNAKTFNY 
RDNAKTFIF 
RRSAKAINF 
RDNAK T F I Y 
R R S A K T F I Y 
RRSAKTFNF 
R R S A K A I I Y 
RRSAKAIIF 
RRSAKAINY 
RRAAKTINF 
RDNAKTINF 
R R A A K T F I Y 
RRAAKTIIY 
RRAAKTIIF 
RRAAKTINY 



G L I Y G 

G V L Y G 

G F L Y G 

G Y G 

G F L Y G 

G L I Y G 

G F L Y G 

G F L Y G 

G F L Y G 

G F L Y G 

G F L Y G 

G F L Y G 

G L I Y G 

G F L Y G 

G L I Y G 

G L I Y G 

G L I Y G 

G L I Y G 

G L I Y G 

G V L Y G 

G V L Y G 

G F L Y G 

G V L Y G 

G V L Y G 

G V L Y G 



d dNTPffl 



ddNTP(^J:l)fJi^-r^i/^) o 

[oo7i] ^m\^mm^m^m\^2 y , 3* v 

[0 0 7 2] WS^ffJtfflS/tttv'— ^aiVv'V^R 
j£»&4*<Z>flfe<Z>j£# i: »^t> * Hfz ¥<D%fj£<D D N A 
2Ky ^5**W^Wffl-e*>S^S:S!:^f S^46 

Id. Taborjo^tKRichardson (iEXiR) l-fB*c£;*XT 

v ^ £ 5 ftfif*« ft # ^ > ^> v ^ 5i2fc S ix. 
v— ^xy^y y /u 43 <7)y< v KJgfig© J£* s 9 *3 J: T/iS 

*^ft< i: t>2 0t£S#fi$^*a>ofc& 

&<9, »a^f**a— o-i. sm^isfflp^r* 

^V^O. 0 0 5-1 0 0mM©(Sl-CK»$ttfc o 
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CO^tCOV^TdNTPirit^L^^i-Sd d NT P 
dNTP4)J*;<*: UTSneSixfco 

eLT^-A&ixfcd dNTP^lOO 0^±flWS 

Kt»5i:ttdNTPi:»ii o o omu±<oit<D d d 

[0 0 7 3] 1/7- tfgtt 
*g^DNA/fy 7<y — tffc»KSfc:tt:5 0%*»S, £ 

LTV^o WT^lB*bfcJ:3*Chase et al. , (249 1_ 
Biol. Chem. , 4545, 1974) <Djjm<D$C&m^ X V j«5£S 

fi5 0oo$f4ti)5 0 ^y^^ ur—if^T^u 
»a»swfcfc»£\ ^y^7- tfffittia^y;*^ 

WDNA^^^<^§^ £ £ *Lfc D N A 

So 

[0074] jz^fisft^i:^ nm^y^^ur— 
^m*z&mmffimm*n^i'-y > u- v ^<Dmmx 

SttfcDNAS:«Jf9mi-^fc5 5o -&/fi*3«J: 
J: 9. y y — ^^^re°v4riii§bT^L 

-<T <D is— ? =sl V V ^K/S J^*5^ ^ T H DffiB i- A 



(16) ffl¥8-2 0 5 8 7 4 

30 

[0 0 7 5] ^^^W^S/C^yy^ii 
tf>»«as£flsL"0\fUi, J: 9 «< *ofcA*> mtftfcH 

^V^^ U7- tfasftttjxtffir 5, ^cofc^^J^ 

[0 0 7 6] Sl/VT^^f 
$^<7)DNA^y * if teffififctt: l olfiSSfcl* 

-2 0S1 (W^.tfeiES, rtiii3o^^-7°t*ffi 

ffl~e£ 1 8 -me r t^ftfe^MtS) <Dzfy>C^r — 

ffi*ttDNA->— ^3i^^V^fc^< ©fififtSJ.iSSrffi 
tt1"5o J:9*Sv^9>f ttii^co l 7 -me r y°y 

*fc«:7j£S) ^y =f^^u^K^7>r^— «r*Jffl"f 
SfiB^tt. g^DNABr^^-^xyi/y^i^ixt? 
*fmOT^5fcW^^Ct6o 0Hx.tf. 8 0-4 
30 0 0 0 7 y y A^fv-^^r 7 h ^^^t^ , 

M-eftu\ gttf^ict^8 o<£>^^-^— aayii©— o^bs 

WJfcftSttS^DNAWfK-lcaoTSpi&S Ot&SSi^ 
4CStfc65o 3 0 0 0mm<D%m<D®:7£\a*tifd5 

5c fg-i-, " fltt" y°7-r^- New Engl 

and Biolabs #1211. Bfi^U5* GTAAAACGAACXXJCCAGTS' ) ^ 

»a«i<3o— o^*ig©jKj 6 o omm<D&mizfcm&tiz> 
m*<^x&:fe£tiz>xhz>o 0 r^iae<©5iaoak-9igu 

^-y =f^^ i^^Ky°y>r^-^^^ftL{c:3 0 

<b J: 9 i&m 5 • 
50 [0 0 7 7] >f >tf hggS%aE»»jfiS 
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[0 0 7 8] d d N T P <D W%'J 

7 DNA/^y * 7— t?teJKl3 -4{&d dNTPffllJ 

i'Stifit^Mg?iitfc^ »10-50fidd 
NTP«rW5'J1"£ (T7 DNAaKU * 9— if<£>3 - 1 

o«) o ^tb^-ot^^r, xmx*w®tfwtbfrx\,^ 

%>-f'<X<Dlfo<Dgt!®<DVNAifi}) t< 9— if i: h 

ioo«, ^o^uaiiio, o o offl^fcf«r*uy. 

_hd dNTP«iJf§ 0 
[0 0 7 9] -7y^y#ftTT^iT 7 DNA^y t<9 

-ft3j;tjs*»iDNA#y ^ 9-if i (aswjs'JW 

/>t6 ; T 7 DNA/K]J^7-^T1i3. 7^bl^ 
«4>U *3J:tJ5*:J»MDNA3!j?y ;* 9~ if I T*tt5 5 0 
a>fc3. 9fcl (ddATPI^lt) «^bfc 0 W«# 

Sff*;i©3£»lc:J:*£#Sjl 5 0-2 0 0 ©iitt^ftttS: 
^poT^<9. T7 DNA#y *9— i*te£*LJ:«9*:& 
V«K^ot^5) , d dNTPCD&Di*^ 
»L1 0 OfiSTfejB^WgiJSrtrSDNA^y ;*9-if£^ 

«U/t. fctJHWfc:* Taq©J;5ft8EftODNA*y^ 
9— ifco(5^Ayi: + (il 0 0*«S<Z>ifitt»»tt*:«P*», d 

dNTPot^w^t i o o msk±<om»i i & ffoo 

[0 0 8 0] «T7 DNA/Ky 7*9 — «t 5 <CSS 

v s:8po #y^7- 1? ^ 7 -r — t^^^ 

DNA/f y 7* 9 — tf i coj; 5tei&\,^mi8t»Wi&<Dtf}) t< 
<*fctti o om&,±<DMmx) iSLtv^ 

tftC&tuTV^fco 09 ^.tf. Tabor, et al. J. Biol. C 
hem. 262, 16212-16223 (1987) #fiS 0 v^X^^r v-$t 9 ]k%h 

<£> T?iiilK» S)t£ fcfc D N A v— ^ ^ v >> v ^ ^ fif^O J: 

*\ AiSKSSt-rstfy 9— feft?tt. -o^ii^ 

v^M^«Tfc5?OTJ:!)Wv>^y ^ 9— if 
TMSWB"?^ teJ;^9-f^—*iS8f**<©SiJfc5aKy 
;* 9— tfiHF-MJ: 9 #«SixS*#4:«Fo-efe* 5 <0 

[0 0 8 1] L^Lft^fe. ^-©SS^yFWi 
£5J;t>*J; 9'>&^d d NT P©i!effiS:^TffiJj:i--5fc«> 



(17) «Fl¥8-2 0 5 8 7 4 
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«U£fc»»L*fcd dNTPWWl^^M 
y*9— -MSJ:>9ft#TS>£o *:<£>J:§*#y *9— If 

1\ *5<fcI>^Pt°u y ^»5W(p^ J;S^^ K©iM»*SSC 

[0 0 8 2] t Itv^v'^t? 

DNA^-^x»y j£ £ Hflfe T? S 5 £ 1 fc ff m X* 

9-iftt^^^A^j£^v;tfVT*<fc 9*«ttfc:fc 

10 9 2S*>-e*>£ Tabor^o<tt^ Richardson. Pro 

c. Natl. Acad. Sci. USA 86, 4076-4080(1989) # 

ffi) 0 4?y t< 9-iftijs:v^ia<D^^v-^A 

d) 0 *5<tlF, *ii^V^V^ST*fid dNTPtd^f-r 
*9— 1*tf>Si±aMS*>5o »Hfc. -e^Vti:** M:: 

s^cs (^j^ii^pH-e) o mmz* 

20 as^0>#!IMfc#y y 9— tffc/O^Tfc d dNTPOfflij 

[0.0 83] **W<oatfi2i, S^rf**JSUi:illK»»14^ 
^t-ffiM^fc5^Mi-<rv^S (TaborjoJ:^ Richardso 
n. Proc. Natl. Acad. Sci. USA 86, 4076-4080(198 
9» 0 

[0 0 8 4] M DNA/Ky ^ 9— -tf IttfiV^jR^tttt 

gf-r^o d dNTP^aET^DNA^ric^ra^asfi^ 
30 bws^K^sjBffi^^^oecffi^^d dNTP© 

^X-^) o ^.cor DNA^y^7-^U« 
tt^tttt^rit© Wlf* dNTP^o^t^ddNTP ^r^ffl^ 

dNTPIiddNTPi^ftftLt6!!)ii4ix5 
^i:^irv^ 0 r C0^ey=VL-^T 7 DNA/Ky ^ 
9— ^<tit®EbT(7)DNA^y ^ 9— Ita^ddN 

40 TV^5^e>T?S>S (§lffl«B») o 

[0 0 8 5] rcoj:5^. a-^^r rt£SE«Ufc^*S« 

pfiE^^lg^LTV^^V^^-e. AJii®DNA/Ky p« 9 — 
if I *3J:t^T a qDNA^y 7« 9— 

[0 0 8 6] »j»ttaKy p< 9 -if 

d dNTPHMt5WJ^i o 0»^)1 jy.T"T?*>S*Hft 

-OlWftyi LT^*^^v^^AcD#^Td d N 
50 TP [^fSffiiJ^ 1 0 0 #<D 1 WTtfe 9 . 



(18) 



#W8- 2 0 5 8 7 4 
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[0 0 8 7] /^Ks 



34 



50^5)3. 9 lJl«^*-*-6dS. Tabor *3 J:tJ^ Richards 
on ( Proc. Natl. Acad. Sci. USA 86, 4076-4080(198 

9>) &m*<os<> K^>»a^*ysjE£teH<oasiidsS)Si: 

t (@2#I fs]±) ^ttv^o <fc 5 T7 

-*Sftffi*KPo^>- K*S*"*-5fiFJR14fe***^sKy 
[0 0 8 8] ^SWyyy-if 

SBffi{rHbTttBraithwaiteS3<fct^ItoSr#flaS*LfeV\ 
[0 0 8 9] 1. P 1 o I 7/^ y — 
P h e 7 6 2 «^tl^§iDNA^y 7< 9^ if I 

[0 0 9 0] 

[^ 3 ] P h e 7 1 1 aS^feSfrfc * hU^brn^/^^ 
^ — ^r^Lzr. ( Streptococcus pneumoniae ) DNA^ 

y y if i 

P h e 6 6 7 asg&Sfrfc -rA'.A:* TPT^Zl* (Th 
ermus aquaticus ) DNA^U 9 — tf I 

*HI®DNA#y y 5-- fetti 

PRDl DNA/^yy7-^ 

029 DNA/f y y 9 — tf 

M2 DNA^JI^7-- & 
T4 DNA#y^7-^ 

xyp^: ^^-n yh^y^ 



10 



20 



30 



* P h e 6 6 6 a^tfegfrb/t TVl-AJX 7 ( Thermu 
s Flavus) DNAsKy I 

Ph e 5 7 O^jftSixfe^^fy^^r— £^T5 D 

NA^yy7-f 

L e u 5 2 edS^tftSttfc^^^y ^-^T — v*S p o 1 

dn a^k y ^ 9~ if 

P h e 6 9 OdS^lftSixfc^^'f-y v^S p o 2 

DNA#y^9— if 

* F=iyKy7DNA^yy7-^ ^£(£>Ty r 7 5 

p wsjtt^fflfl? s ax a © -e* © x o ft * s -c a> % 
stfsc&axSo iKKftb, ^y ^9— tfflftt^ftiarr 

[0091] 2. yy 7-^7777 ^ y — 

Delarue et al. , Protein Engineering 3, 461-467(199 

om^y y 9— if(oroo77 ^ y— t?i 
7 r ^ y -*5 j;w y ^ 7-f 7/U7 7 7 7 ^ y -) 2* 

tf~x<D!&mmzmirZ> k BI«Sixfe»*^**JxTV^ 

So r©fi«i«yy7-tfi77 5y-^ sb^ijkn 
iN2N.N4N5N.N7YG (rrt?N4tt#a«j3»St?& 

9 : t>bN4^^3i=i/ur9^>"CS>*Xf*> iftV^JSUtt 
-e&O, t>bN4^^n^>--Cfcjx|*fiV^JSiJttTfc 
S) (c:J;>9«F«#Wfc*L5o ^yy7-f7^7777 

* y — M:jo^Tte, BS^JteKNiNaNs^N.NaYG 

y7^i»iHi5^ci-^f-7 <y>? 
v (k> fcsjcu^ 1 * (y) <z>bj) rtoas^^ft^s 

^.tb^^^y *9— i?£>d dNTP^a-r«*JB'Jfi*« 



[IS4] 



( Thermuococcus litoralis ) DNA/^y y 9" "If (V e n t ) 
b°P J7^?^ ^yt>~y~^ (Pyrococcus feriosus ) 
DNA#y * 9— tf 

^/u^^- a y /uy t ^ y # ;* 

( Sulfolobus solfataricus ) DNA/f yy7- if 
t hDNA*tfyy9— if 

S. irUtfj^n ( cerevisiae ) DNA/Ky 7* 9 — tf I 
(7/V77) 



Ile494-Phe499 
Leu341-Ser346 
Leu384-Leu389 
Leu381-Leu386 
Ile558-Leu563 

Leu492-Tyr497 

Leu489-Phe494 

Val604-Thr609 
Leu951-His956 

Leu945-His950 



(19) 
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S. ( pombe ) DNAsKy 7*5— £ I (7/P77) 

KpV7>{ 7 J*y/jf^& — ( Drosophila melanogaster ) 

DNA^y * y—^fT^yy 

MJ/V y — ~v — \z^f ( Trypanosoma brucei ) 

S. irUbfi^n (cerevisiae) DNA/KU 5 — If III 
(7Vl^) 

S. i£^"< ( pombe ) DNA/K!) 7* 7 — If III (tV^) 



V7U7DNA^IJ^7^ (7*/^*) 
S. •feUtTv^Ji ( cerevisiae ) DNA^U^7- if II 
(^^>aV) 

S. tl/^x ( cerevisiae ) D N A^K y 5 — If R e v 3 
ifMafi— /w^x^/u;* ^-f^l DNA^y^7- if 
ai^V^UT^^/u;* #>(~fl DNA/f !)^7^ if 

£ >f DNA^H/7" if 

zn^;*^ v-^— /W^/i^ DNA^y t< 7— if 

^/u^^^-f/^ ih^r ^ y dna^u^7- if 
t mm' h/^fn r>^/u^ dna^ y 7* 7— tf 

-*V*yr4 Y^iSxi r^-f/w* DNA^ y t< y— if 

iH*^X9>f /lo* DNA^y * 7~ if 

DN A/K y t* 7— if 
MMV'f^* DNA/Ky^7- if 
!7^->^T ^^/U^ DNA/Ky t< 5— if 
r^y^b^ija. — 7 tfJ^^-X (Choristoneura biennis ) 
DNA#y^7-tf 

^T—btfy^T 77 y tK/U-^TJ ( Autographa californica) 
S#DBfk*>>f/^ (AcMNPV) DNA^>J^7- if 
W W;#R#ffiffc!?>f /^DNAatfy 7< 5— if 
7r/ ^/M-2DNA^JJ 7* 7~ if 
TtV ^^;^-7DNA/Ky 7< 7— if 
TtV 1 2DNA^!J 7* 7— if 

S-l h ni/DNA^y 7* 7— if 

#y;r ^^"P^/1^7 «{>#—**jt 

( Kalio neurospora intermedia) DNA/Ky t* 7 — ff 
pAI2 7^^^7^ ^-e— 

( Ascobolus immersus ) DNA^y 7* 7 — if 
pCLKl ^7^^ -fj^UT 

( Claviceps purpurea ) DNA*Ky7*7^if 
-V7V^/P ^a-P^^7 ^7yt 

( Maranhar neurospora crassa ) DNA/^y >* 7 — if 
p EM TTyy/J^ tfh/W^r^ 

( Agricus bitorquis ) D N A/K y 7* 7 ^-if 
pGKLl ^7-<^n^^ir^ 7^7^ 

( Kluyveromyces lactis ) DNA/J^y 7< 7 — tf 
p GK L 2 ^ 7-</<pv^i?y; 7^7^ 

( Kluyveromyces lactis) DNA^y 7* 7 — tf 
pSKL »y;frP^>f-fr;* ^7^r^<y - 
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Leu931-His936 

Leu960-His965 

Leu845-His850 
Val695-Val700 
Val694-Val699 

Ile702-Val707 
Val681-Val686 
Ile692-Val697 

Val82-Phe830 
Leul087-Thrl092 
Val8l2-Val817 
Val813-Val818 
Val776~Val781 
Cys682~Val687 
Val67l-Val676 
Val811-Phe816 
Val717-Phe722 
Ile667-Val672 
Ile750-His755 
Ile586-Val591 
Ile648-Vai653 
Ile637-Val642 

Ile669-Leu674 



2 0 5 8 7 4 



Arg606 
Arg624- 
Leu696- 
Leu762- 
Leu694- 
Leu618- 



-Ile6ll 
Ile629 
Leu701 
Leu767 
Leu699 
Leu623 



Leu776-Leu777 
Leu951-leu956 
Leu831-Leu836 
Leu752-Leu757 
Leu573-Leu578 
Ile785-Leu790 
Ile770-Gly776 
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( Saccaromyces kluyveri ) 

Thermus aquaticus 
Streptococcus pneumoniae 
Bacillus stearothermophilus 
Bacillus caldotenax 
Deinococcus radiodurans 
Thermus thermophilus 
Thermus flavus 
Phage SP01 
Phage SP02 



[0 0 9 3] 

[0 0 9 4] HifegJl. DNA^y y — tflSLizk^CD^ 



(20) 
DNA#y 

* [0 0 9 2] 
* US 5] 



^Hf§¥8 - 2 0 5 8 7 4 
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Ile775-Gly781 



D32013 
J04479 
L42111 
D12982 
L14581 
D28878 
X66105 
M84415 

X01458, K02752 



/Ky ^ 7 — £ I <d~)k~7 ^7 ^ ^ >* h (^uy-SrK") *3J: 

(/Taq DNA^y^7^*77^^h (K 1 
e n T a q*fcfi*_T a q DNA^jJ p< 9— tf* Barn 
es, 112 Gene 29, 1992#flg N £ fcteStoffel®^ Lawy 
er et al, 2 PCR Methods Appl 275, 1993#fg) , 
SDNA/Ky ^ V — if I ^JtT/T a q DNA/^y^7 

RNA^y * "7— -fcf^a^e— <^ftW¥<OT*t?5SSi*ix 

fc 0 T7 DNA#y ^ ?-f^jS*S^]lh^ttl 
M^fc5T7 D N AtK y / y—^(D_2 ST ^ J 
Bfc^te<£>ifc£><Z>31N£-7- (Tabor^o<fcr^Richardson 264, 
J. Biol. Chem. 6447, 1989#J&) \X 1 a c ^u^e— 

-oaar, T7 DNA^y^^— -^^.tsiUft^wi 

WDNAM(^4S^t$)S«If^l/ S'V 

(Tabor ^Richardson, ±IE^tK) &m±~f&W *P 
■e*!&*nfco T a q DNA4f y pC 9— t?^«S*JH* 

f 6 6 7 Y^fc^oae^-^PCR^^r^ftiJffiJBfk^iK 

^/^r^ig*£^fflV^^^^a^^ < fc «9_T a q DN A 

#1) ^*jg^i-sae^fe^fiTa q DN 
A/K y * 9— ^srs^i-sae^^sti/fco 

[0 0 9 5] ^«S«»fls:DNA^y t?«:f^SSi-S 
fc^CO^^^^^^^Sarkar^Ocfct^Sommer 8 Bio Techn 
igues 404, 1990{21J:9 8E«feSnTV^5*j5fe(Cjfiffilb^:P 



20 



30 



40 



^50 



* 

RRAAKT I NFG VLYG 
RRNAKAVNFGWYG 
RRQAKAVNFGIVYG 
RRQAKA VNFG I VYG 
RRAAKTVNFGVLYG 
RRAAKTVNFGVLYG 
RRAAKTINFGVLYG 
RTASKKIQFGIVYQ 
RQKGKVAELALGYQ 
* 

4 J: *) &\,^OT % J BS»S^JftS*b-Ct^^ ^ y v 

^S^KSiT/. ^^{ClJ: 19 PCR«fflC«*DNAj: 
ttv^T^CQ^dtttds^^y ^ KiH^SrSS 
^i-^^frDNA_hT*^PCRi^ffl^ixfc 0 ««(^> 

47^;s^ fef*^*^^ ^ y 3/ K<z>fHR 

v^r V^IB^J^tf*-^ P C R 

tb. *^9^^-^ii:^N>r^y ^ K^T-^«^ffi 

[0 0 9 6] »S*DNA/^y * 9— tf<^iH*M* 
ttWJUftWtfflVN-C^JIiSttfc Current Prot 

ocols in Molecular Biology, Ausubel et al, eds. , 16 

*,1994#JH) 0 e fii-r t n v 

A/Ky #JxtfJoyce 
:Jo JctFGrindley 80 Proc. Natl. Acad. Sci. 1830, 198 
3&#HB£*LfcV\, Taq DNA^y^7^M 
SftWfitfBJJLttU ^J^LfiEngelke et al. 191 Analytical 
Biochemistry 396, 1990*#flSlSixfcV\ T7 DNA 

#y ^ i?^m^fc<Dmmia^ m^Tabor^x 

OTichardson 264, J. Biol. Chem. 6447, 1989 
[0 0 9 7] HjfeW2. rt^r^^ I^f- K^lt«Eb 

r^f^^^i/tf &&&&&&&& titz 

SDSiStt^ffia 9 «I#DNA^y ^ 9 — 
HfOi^tf-*^*^ KKt^i^^.^^^^ y — ^ 

^^$tb^ 0 ^^teSpanoslfc <£tKHubscher 91 Methods i 
n Enzymology 263, 1983*3 <fc LftCarawya et al. 135 Ana 
lytical Biochemistry 318, 1983fd J; 9 f£flc& 
*«fe*ekfibfcfcO"C*>So fiS^t-ta^i:. lOmlOM 
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^<Uy h£r0.3ml 25mM h I) ^HC 1 , pH7. 0, 5mM EDT 

/K 30%^Uirn— /K 0. 04%:/ * / — /l^/U— 

•fctflOOmMh JJ^HCl ,pH6.8&^tf®S40/zl 

0/z lfo^lt--OOSDS^y TW^TX Ytf 

yr^y^r^ k, o.27%tr^r^ y/^r^ i90mMh 

U^HCK P H8.8, 0.05%SDS, ;&J:r/25/x g/ml^tt 

7^ h\ 0. 17% tf-XT^ y/WT ^ K, 150mM>y^HC 
1 , pH6. 8, *5 <fc I>U 1% S D S tP^i^ffl ^/U;^ & 
otl/^o ZlO©^H*190mMh y ^HC 1, pH8.8:&ei: 
t*0.05%SD Sa>kft5e^*»tt«Jft4\ 13^- 

[0 0 9 8] 4 e C^T8 0#^J^±^tt. * 

ora#^500ml<Z)ffl7C««iR (50mM hy^HCl, P H7. 
5, 5mMK^^^v">^. lmMi/f^W h"/K 40m 
MKCU 400gju/nil^v / ifiL^T^^^ V, 16%^ y -fe 12 
— /u*5j;U50.95mMEDTA) * 4 [H]£j&bTSGr#>i-£o 

[0 0 9 9] «S«6Rt«ml©«7C«WBu l-5//M<£> 
4 dNTP, 4^1© [a- S2 P] d AT P (800Ci/S 
y^e/K 10mCi/ml) $o£X$80ti g^WM^^^ K^v^V 

DNA/Ky y 7~1*ffitt2 s Tiyir>f £*b£o 
of**fc30j£M<Z>d dTTP (dTTP^LT2 0fg 

-Mf: (#3M4DNA#y ;* 9— tfl^LtttT 0<C 
T?2B#ra) o 

[oi oo] ^y^^-> 3 y^ ^/u«:5%h y ^ n 
n^^J:^i%t°ci y h y ^a^4HI^LT8 

[0 10 1] ddTTPI^f5^MS*DNA/fy 

d ciTTP^^l*t"rs*JswsB<*oTv^3te> % #«e«?d 

NA/tf y y 9-i*fctt«LT^»*»ft DNA#y * 9 
—&<Dd dTTP^fii-S^^K^acWStt©^^* 

TTP»ftT*fctt*#l9ET-T?3fe*S*t*RJSfc*5V^ 

-C\ Bf*Stbfc*:BiBlDNA7Ky y fe? I *fef*T7 
DNAsKy y 5— tf35^Sfls:Y5 2 6 F Sr^tf #MS 
■e«»*tbfc*»?Stt^VKtt«i:A/^PIC»« (2« 



(21) ffl¥8-2 0 5 8 7 4 
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I ^&&S#F 7 2 6Y4fettT7 DNAtK 

y^7^tmm ddTTP^STt^fi^^ 

fcS/C^/KktfV<> Kf*d dTTP^STT^l^ 

[0 10 2] ^07^t-ffiv?f^^^ Y<D 
*JBUffi* *2HR© DNA/Ky ^7 -if ^^ffcf-o V n 

[o i o 3j WT^ifiWf*. i^^fy^7-^ 
i-sauK»«itt*5J:^>r ^b#p^*£J£, ^y^7 

-ifi^S d dNTP^Mf^WJ^/W^ft, D 

So 

[0104] mmM3. -MM13 DNA-5' - 

P-^4o-me r^y^^-m^^mmtmm 

T>zfU-h f**H^fP^4, 795, 699-&fcSB» £ tbX V ^ 
5«fc549 9 5 0©fiS^^l/^K, Ml 3 mG 
Pl-2-*«DNAtfc5 (0 9) o 7r-^M13 
mGP 1 - 2 teATCCfcl»40303-&£ L T £ it 
30 T^£ 0 Ml 3 mGP 1 - 2 — N AteTabor et a 

1..262 J. Biol. Chem. 16212, 1987 MfBfc^tvTV >S ifi: 
<ttH£*xfco «*J-BEi-i:. 7r—^tt2|eI<z>C s C 
1 »K45lEiS^»2: J: 9 CsCl «r»Wfc: 

J:9I»*U 0. 1% Kt^WMBEK"*- h y !)^STt7x 
y —/u^J:^^ a^/i^Atc: J: 9 77-^feDNAS: 

Bfe*U tttHS*bfcDNAf*20mMh V ^HC 1 , pH7. 
5. 2mMEDTAi^LTJ;<StffL, 4 < CT?JR I itR bfe e 
Ml 3 mG P 1 - 2— *^DNA<^^Sf*8. 1A 2W ^ 
ffi=lmg/ml*fctt-r>r ^ n y ^ h/i/g it <9 0. 3 t°^^/l^ 
40 Ml 3 mGP 1 -2T>-^U— b<^*«**fflV^ 

[0105] ^9^^--f*^^feic:J:l9^§ttfcia^J5 , 

d (TTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCA) 3' ^r«F 
0^4 0-merT*fc5 0 rtbt*M13 mG P 1 - 
2DNA^^ F9 0 3 1 8 9 9 2 irfflffifft 

T*fc^> (Sa^J^±IE#fr 699#fl^) 0 TT^-f 

iictio r ^ p v h ^7 7 >f fdtt 

[0 10 6] — tt*KW(-Tabor et al (±ffi 

50 xm ^mmzfrx^^z^k <mm<t^tiT^y—b 
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\Z.T^—/U£th& 0 rf"7^^r — fi40mMhy ^HC 1 ,pH 
7.5. lOmMMgC 1 2% buMi/^^rX U^f h — /K lOOmMN 
aCK 50//g/mlBSA, 50/zCi [ g a2 P] ATP, 6 
OOOCi/mmol, 5 fn^/l/^/y^ $3 cfct/^^ 7 T * 

fc l 0 t 4 # y ^ ^ K*-*-— -tfSr&tf 

(15 m 1) + 5fe«ttl«S*bfco Jft^*tt3 

'CT'l 5 5M V^rcx^— h-T^o 60 fx ICQ— *ftMl 3 
mG P 1 — 2 D N A (0. 25mg/ml) . 6/z 1(D1MN a C 1 
*5j:t^3|ilO0.2MMg C liSriDx.. ^^#?(i3 0^ 
Jhi&Mt-afe* M 7 Ot^blia (»2 0-2 5*0 

#l«Lrt:«, 7KS (70m 1) £20mMb y ;*HC 1 ,pH7. 
5, 2inMEDTA, lOOmMN a C L "t?5pfl|{t Lfdi? 7 T » 
-^CL- 6 B<mml£>;*7 7^M;iC9-gr£ 0 WBb^-f^ 

— fy/wF «sp«f bi-ffl v*t©iHi:a 

fc»ttl$*L5o SttJ«. «^#^2O0,O00cpin//*l<Z>Jt 
gttSr«-rS»50Mg/ml (m 1 0. 0 1 5tf=i^ 

[0 10 7] jlifcW4. #Br«gW:»^J:SDNAaKy p<7 

ig^Kltt^WWt-Tabor et al (_h|H^C^) *5<fct5T 
aborjoJ:OTichardson, 84 Proc. Natl. Acad. Sci USA 476 
7, 1987{df£ife £ frlX V ^ <5 Sf%#9£ f£ «fc 9 &y££*Wh 0 R 
jEttDNA^-iJ'xy^ fcft Jfl £ ttfcffi ft /fttJkR 
JSi: IrI— 0*ft=TfSll&Sixfc^ (Tabor** J:t*Richardso 

3 dfEgcbfc J: 5 ^-*0M 1 3DNAC7^^^iX 
[0 10 8] fffiS/SS^*ttSIKWJ-Tabor et al 

(JitBXiR) ^mm£tiX\,^£?lcWtmisthfz-o 
(ORft:>m^¥s (18// 1) fil.OMl^^JS0*J3(C|S«c^tb 

tc£ o^r=~—^^nfz. 32 p-mmy D y^^ — mi 3 

DNA (~0.015fc°^^e/K —200, OOOcpm) N 40mM h ]) 
^HCl,pH8.0 x 5mMMgC 1 2> 5tM-J^^X U4 h ~ 
/K *3<J:I^300mM 4 d N T P Sr-g-tPo 8^37^ 

«f»DNA>fy ^7-^7 ot) -ei^fm-fv 

h£ix*: 0 EJ£l*»«rSn5DNA#!l^7- 
■tf«>*r3|Rffi (20mMh y ^HC 1, P H7. 5. lOmM^/^^h 
m ^ y jo X m, 05% C v-lkfif X As? % V-T?#JK £ 

£*f*££f-3 7<t (ffffcffiDNAtfy ^ 9— fe?t?tt7 
0*0 t?3 0»^*fctt3»R|>O^3.^<— hStufc 0 



(22) M¥8-20 5 8 7 4 
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^^S^^/c^^^SmI^^^/^/-^ h\ 20mM ED T 
A, O.Q5%yvJ*7^/ — ftTA-;*/ y t£ 

TJJk— *y;\sm%L$kW}<Dtc#>\U3:2 ix KTMOOmM ED 
TA, 2% Kx^/HKB^ b y ^AfcSni&jxfco 

[0109] k^^««» 
tb^s^^r/^yttr^n-^y/^^ibT^W^ 

10 ^&®Jt3:5 00^^ K<fc 9 * £ ^¥iSjS«#»tt 

^oDNA/Ky ^ 9— tfoiitt»»tt<^ J: 0*tft©i: 

DNA^y^ 9— ^^^iStt^ftttcoifc^tJi+^ttffl 

[oiio] y r ? y ^7 ^ K^t«*Bt«k 

y y/^7 5: b\ o.4%N,N'-^^i/^tf^r^ y^r 

5 b\ 7MR|Rt*»L^:100niMby^--^9»,pH8.3. 1 
20 iiiMEDTAd^ft5^/H{!:MSc e«*ftf42000V 
t9 0^T + fc5 (^aA7iy-/^;M^/KD^h 
ASrfei 54f«U-r-6*-e) 0 tftlLfcS' 82 P-* 
^7 — t^^-^Si:. 10 0^5 

5*iSL.fc^— OW*. SMffl^TT/^y^ 
^7 7 ^T*JWy V^fb^tb. [g~ 32 P] AT 

P*5J:VT4 3(Ky U^K^— ^f^fflV^T5 , 82 
P-^ffi#I££;ftT^£T7 HpallrmS (Sa 
mbrook et al. , 1989, Molecular Cloning ALaboratory 
30 Manual, Cold Spring Harbor Laboratory, N. Y. pp. 6. 2 
0-6. 21^oJ:t^Ausubel et a 1. , 1989, Current Protocols 
in Molecular Biology, Greene Publishing Associates 
and Wiley Interscience, N. Y. ) 0 S^^ctt)^, 

i/*r— frVr (Molecular Dynamics) ^*^i"S> 0 
[0 111] T/U^yttT^fn— ^^/u««*B!i*-J:S 
^J5K^lti(l)Villani et al, . 256 J. Biol. Chem. 8202, 198 
1, (2)Sabatino et al. , 27 Biochemistry 2998, 1988 (3) 
40 Sambrook, et al- (JLfBXilR) ^SBiRStLTV ^ t < 

#tfr£*tfc 0 r^fn— -xy/KZ>BU!tc:j*l.5%T^fn— ^ 

Sr-g-tp2mM E D TASI, pH8. 0 (250ml) ^IT-l/y^ 
*T»D»UTZ^a-^*»»S^:fc«ttttLT6 O^ 
fC^ai-^o 8. 75ml(^lN NaOH (S)^SS35mMCDN 

a oh) **d*-, ^o^srr^o— ^^ascacfftjiE 
usi^ttCo y/w^ffl2B#r^H>i^2Pii-r^o s^^cSb 

^®?Et«5mMN a OH*5j;t/2mM E DTAT*fc5 0 ±in 
ffittbfc«fc5#10/il©»e|Sf (20mM EDTA, 0. 4% Kt* 
^Sithy |Il/il^lNNaOHS:M6 0 

50 ^Tl O^MiDjft^S*(c:J: 9*ttS-frT«SC»ib«» 
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%mWtfZ>» =&^cDWid7/zlC075%^Uira— /K 0.2 

26cm (g£) x20cm (*M) x2cm (iS£) T*fc<5 0 S^CgfC 

ir*- 5>#f (Molecular Dynamics) "C^:^i~^o 
10 112] DNAzKy p*9~ \£<Dmffi»Wl1ii:&»t 
5fc«>. ^9^ <z>Src#<z>*as (#J*:kE25%) 

fit-J:9&:££*i>5o « A JHv\ ^rcoigjfg 

QUENASE Version2 N United States Biochemical Corpor 
etion) 145 0 0^^ Kit) 

M»oTV^^ N MfDNA^y p« 9 — £ I <£>^ ^ 

[0 113] MffJ5. DNA^y^7-W^f^^ 
f-^^/K^jg^^*R^(CTabor et al LLfB^OSfc) \Z. 

MM&thfctf (Tabor*5j;t/Richardson^ _bfE:£itfc) . 

y y 9 — fef^T-J; vmffl(D7 pl 7'C^ Tis^u— Yft 

6 D ^9-f ^ ^^u— bfiHJEW3ic:ia*LfcJ; 

Ctiia:/9^^?^j$oTV^ 0 
[0 114] S«U(^Jx.^J3iSDNA^y y 9— I 

•tf^^»-t-S^?>r-r t 1 ^!— b^<z>«MBW 

zfy^-^ hft^<D2 0%£rWfi£-^£<£> 

«4^8E*UfciTi:<#RII*^iaifiS*b5o 7°7Y^ 
fy/i/-h«t6^y y 9— tforofij^l* 

T£>9, WTO J: 5 (-^y ^ 7-^W ^/K7)f M 
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[0 115] mj^gS^^bfcJ: 5f- l : 5l£^Li^ 

Sfc^^WTffcS^-Y^ t^T'V— b^«t*f 

^^y y y-^cr > it^rfflv^TllJS^J4{c:ia®bfci: 
#SRl£^IIJfiS*t5o K/£liK»**tS#y * 9— 
fc*Hfc*ft=T (-Tftfcfe. SffS, pH, Jtu Aft) 
Hffi£H3 0 10», 2 0&, 4 ofMsitfs 0 8>«M 
— £B*SfcU S/£*ffifc**Tllltefiy4^1BiSlcL.fcJ: 
5t-£^fe£#WL*: 0 ;Jcfl§ [if DNA^y ^7 — & I 60 

10 ^K*W) ^oDNA^y^7-^^V>t, 

tt»*jcttKtt#y y s k^/mb^wji- x t» 

5>«fSixfco T7 DNA^y y 9 — tfco J; 5 {^ifSv^iil 

[0 116] T7 DNA/f y y 9— 5 
^>o< 19 ^:W^^t6^y^7^T^M^ItS 
20 »£\ l 0g>j3j;tf 8 0&©BjT?igSji4oK:^? 

A^y^7-f^7 o^i^iSi^iK-^-r^/i-Lrv^ 

So Mtt^^^tS^y * 9— tff^LTtel ofJ> 
v^J^T* (1-*;b^2f&EJLk) T*>t§tfe5 5o - 

30 R = N,xL (tj / { L (t,) x (t a -tO } 

Ni=»fiB»DNAaKy y 9-^^^^l"rS^9^ ^ 

"r^y\y— Y^(OYc (±|E^H^J-e^N 1 = 

5) ; 

L (tO =KRS*LTV>-5DNAaKy p«9— ^Oft* 
ii^Wtt (^^U^K) o HJfcW3t£K*Lfc^i 
<DNA/Jfy y 9— fef«:»JRbfc*ft=T (IOWjS 

L (t 2 ) =H#Pflt 2 (rcOH^jT^i8 0#) T?OflS« 
^9^"^— <7>#S<?5*^:fi (^^l^^K) ; 

Wch^^m, 4fc«r^j60y-ett8 o# Q 

[0 117] rott»^»iDNA#!) y 9— fe? I O 

50 2 -y->r ^ /u«t # v Misas^ e,*bfc 0 



(24) 



0 5 8 7 4 
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[0 118] SljfcM 6*3*1* 7 1*— *IM1 3 D NAf 

>"7u— h{Z.T^-/U^ntc D(D5' ,2 P«4 0- 

mer ^7 4 — *3 * U^Ml^ib i-S^V ^c#*r& JB 
V^5**P©DNAaKy * 7-^lWV>xy7 f t^v'^^ 

9 j£3>D NA/K!J ^7 —if SftlT7 D 

NA/tf !J ^7"^*5i:OTa q DNA^U 7*^— if F 
6 6 7Y) {^SiBt?S>!), — Hlte«97tt^7 ? ^'> 
K<DS9ii*-S:i»< WJtSDNA^Ky t< y 
—if (iiH T7 DNA#!I^7^Y5 2 6 F*5 
WIFiiTaq DNA#y^7-f) ^ftiB"efc 

[0 1 1 9] H££ffij6. 1 : KPdNTPN dNTP 

r ^^(^tfflOlSffl HT7 D N A y t< 7 —if , 
BfDNA^y fe? I«S*F 7 6 2Y*feli 

T a q DNA^y ^ 9 " 1f^*S&Sf£F 6 6 7 Y<D * 

K«r&*Wfcl&9i&trDNA 
tKU ^ y — if ^T<7> dNTP ("#t"t~<5 d dNTPO 
K!9i&^Oi(6»WftJt^)«fc^"T?»>5o ttfOTNA/Ky 
^ if CO d d NT Pi^i-SWgiJ^SffiSr^i-*: t"t? 

; b^b*3555>, T7 DNA*y^7-^M 
^f£Y 5 2 6 F, MiDN AzKU ^ 9— if I *fcttT 
aq DNA/Ky^ y — if CO* 5 Id d d NTP&3SK ¥U 
)3iJt6DNA/f y ^^»bTtt*|giJ«>S«SriEfflt 
KS^t* -5 Kite dNTP Lt B^Jfc*<D d d N T P 
j etttt^J6fi»j7^PJte(Cl|B***tTV^ 

So 

[0 12 0] DNA-&fi6Rl£«*Jfi«3^|B*ebfcr:i: 
<^K£*b/c 32 P-^*#^4 Omer-Ml 3mGPl 
-2 DNAfy/WFS^il^tl^ R/S<£> 

DNAztfy 7* 7~ if$ggf*l O^KlS-C^y-f ^ 

ttlil 0 0 //M<?)4 dNTP3o*U?l 0 0 & M<D 4 0<D 
d dNTP(Drt^> 1 o£r^fr 0 

[0121] 4ocQd dNTP(£>#^£r&t9i£?>6 0CD 

DNA^y 7* 7— tf©«B*S:it«i-sfc«e>^r <£>f£®>£ 

ttflJLfc. «KkS*tfcDNA#y^9— tftt (1) 

^•u K^»-<b 1 #1 ©Jtt^#«rMLTV^T 7 
DNA^y^7" if (Tabor 3o * ^Richardson 264.T. B 
iol. Chem. 6447, 1989) (" T 7 D N A/K y 7* ^ — 
if" £££T?#£iXT^5) % (2) «lDNA^y 

7<7-if i^^^v-k mmfuy-rnKkms 
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£*l/0^6) . (3) f/^A^ TPT^jJ* (Thermu 
s aquaticus) ^?>©*(if«iDNA#y ^ 7-^ (" T 
aq DNA#y^7-^" t I ^t*^tlT^I>) . 
(4) 2 6©fPi/y^7x^77-Vi-«* 

£;ft,TV>£mJfiE<OT 7 DNA/f y^7-^ C T7 
DNA^y^7-fY5 2 6 F" £ £ £ 7?* £ *bT ^ 
6) , (5) »S7 6 2©7s^77^>'#f 

^^^ftSi^Tv^5_hl^©*«KDNA3!Ky t< ^-if 

10 I C *»«DNAsKy I F 7 6 2Y" 

£T?ffc£;h/CV^) $5*1* (6) M6 6 7(7)7x^ 

DNA^y^7" if (" Taq DNA^y^7^ if F 

6 6 7Y" trrr**Siitv^5) 

[0122] StfJGSi"* dNTPi tfcSS Ufc 4 d d N 

t p <d&* <Dmm<Di®ttm&%:±iz.7f; DNA^y^ 

y — -iffcov^KRi-Sfcfcfc:, RlEja^* (8 //I) 
l^il. 0/i KOMMm 3 KiBSgc£ixfc* 5 #T~-/w£*l 

t~ 32 p -m^-yv-J Ml 3 DNA (~0.015e° 

20 =^e/K ~200, OOOcpm) , 40mM h ]) X H C 1 , pH8. 0, 5m 

MM gC 1 2> toM&^&X U>f I /K 50mM N a C 1, 

100/zM 4dNTP x *3*t*100MM ddCTP^Stl 
Tl^S 0 RjEi&'&ftl [z fi* % DNA^y 7* :7 — ff (CI * 

(pyrophosphorolysis, Tabor ^o^U^i chard son 265 J. 
Biol. Chem. 8322, 1990) SrRB.4Fi^Sfcfejri0ng©»«:}tS 
Sllfa^^^r ^— ^ s '&*a^TV^S 0 20mMhy^HC 
1 >P H7.5, 10mM2-y/^^b^^y— /U % 43*W).05 
% 9 i/lkmT/U? * b^c^jO. 025 mtL/ n 1<DM 

30 K*TO#^©DNA#y ^ if 2/* l^^*niC*»9R 

i 5^g)STddNTP##4T, finK^-r^— © 

KirA/ifSrS 0 0 5?^u^ K* *9 < 5©t+ 
^T?fcofc 0 K/£a-&«Jf*3 7*0 (T7 DNA^y^ 

T7 DNA^y^7^Y5 2 6 F, 
DNA/fy 7^^— if I ^^O^^Jii^DNA^y 7« 7—"^ 
I F 7 6 2Y) *fc«7 0 < C (Taq DNA^y^ 
if^^t^T a q DNA^y ^ 9— if F 6 6 7 Y) 

xi 5^y^a-<-h$ixto R/SmoAt 

40 J+T ^ F\ 20mM EDTA, 0. 05%^n 7 J — tV-f ft, 

y;i/7^ k s 0.4% n, n' — ^^u^tr^r^ y 

5: h\ 7MSc5RSr-&£plOOmMh y ^ — *£®tpH8. 3. ImM 
EDTAd*e>J*ay/^Ji{Ji<Z>i3:So tt^^cibfi2000V-e 
9 O^Xfco/c (^p A7a:7-/^^^i/©# b 

^^^iir^-hy^^y^^-^tT^o 5!— 
50 i^-y— 5>W (Molecular Dynamics) &o h 
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5000^T y — ^y^f^> * — (United States Bi 

ochemical Corp) <D <£ 5 ^^S^rfflV^T^— h 

7 a £ ^ ffi -r 6 £ t t - J: r> * ^ # s ^ 5 . 

[0 1 2 3 J WKDfcfo<Dm.& (^fidNTPii^t 
/l/ggCO^-(7)ddNTP^tf) JhlB<D/NO<£>D N A 

— tfCDHoirCOR^ (T7 DNA#!I^7- ^Y52 
6 F. *J3I»DNA*Ky * 7~ if I *5J:^T a q DN 

A^y;*7-if) co^-e^g^tbfc^y-r^-^Sc 

MffittWtSi:/^ 0 5 0%) dS^/K03feSB*t? (3 0 

o^s.t^g^wK'i-^-r^) »»bfc 0 

t£«fc£«»JfcfcEo£T<Dd dNTPI^LT 1 0 Ofg* 

^ 7^CJ;5d d NT Pic»i-5W3SiJOiEflfc)fca!JStt 
TIB J*li£#I 7 *rfflv^#feix5o 

[0 12 4] ftiWHoODDN Atf?y 9— # (T 7 D 
NA^y^7^, «DNA^y^7^I F7 
6 2 YifcJ^T a q DNAzKy * 7 — tf F 6 6 7 Y) 

<^5P*&<7?fi***T a q UNAtfV * 7 — tf F 6 6 7 Y 

lDNA^y^7-^ I F 7 6 2 Y \ZL <fc 6 ^® ^ <D 
^PiS^fiSttTa q D N AtK y 7 — tf F 6 6 7Y|I 
X&h&X*) fcbf^i;ifi<, T7 DNA#J^7- 
if £9 fc*L<fi^ofc 0 T7 DNA#^7- iff- 

ddGTP 

T7 DNA 

2tfy^9— £ 67% 

DNA 

^ I F762Y 95% 

Taq DNA 

/Ky^ 7^if F667Y 97% 
v ? 7*tf-*v'*^ KSrffi!9iMf#*£>DNA2tfy ^ 

£tK 7*—^^"^^^^ h ^/^/p ^^^Kaleidogra 
ph 3.0JK (Synergy Software) £^T!^tf£fe<7>lll3& £ 
LT/p v hZthfro '^bthfcyv y h ttKaleidograph 
7-f :/7 y-A— ^^S^fflv^T«*B*W««fti»t^:a^ 

Y=e" 
5£ + : 

Y=i- (#«^liB*^9>f^— o»*iitilibfcWrK-. 
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* J: 9-&fiESftfc»^J:9*:IBBlDNA#y — tf I 

F 7 6 2 YiJoJlt^T a q DNA^y ^ 7 —if F 6 6 7 

[0 12 5] WK"*©»WStt^*tt^^^-f 
-V— #W (Molecular Dynamics) id £ 5 Sttfc D # 
^COU— ^©«flS^7>f Oj&ftttDNAtfy 7< 7 — 

«10%) iM^fcDNA^y ^ 7 — ifeoS 
SttiSI^X^DNA/Ky iffc<fcoTfcf#ft 
£*U£;&»oifc. ; Z<Ds<y?jf7 ^yKl/^/Wid d NT 

< rt«ciJ;t)ifcS**t5 0 r^iDNA^y if 

20 H£*l5 0 

[0 12 6] SW© = oOi^7 ? ^^f|tJhBf^"<0*!>>* 
Mtt» (i-ftfc>*>. SfeM^tt) dS4o©ddNTP©# 
^WLT7 DNA#y^?-^ ^;J3i@|DNA7Ky 
7<7— ifl F 7 6 2 Y*5j;t/T a q DNA^y^7 
— ifF6 6 7 YfcoV^ft2&£*brt: 0 ffi(iDNA#y^ 
7-^(d J: ?) ftfiSttWS^-f ^-O^ h^i- 

[0127] 
* 30 [^ 6 ] 

ddATP ddTTP ddCTP 

66% 76% 61% 

92% 96% 92% 

95% 95% 99% 

40 M = f— ^tCl^lbKaleidography-f rf"7 V 

[0 12 8] TK^SfciS^TT 7 DNA^y 7« 7 — 
^JliffiDNA^y 7* 7— if I F 7 6 2 Y*5j:t?T a 
q DNA/Ky 7 — if F 6 6 7 Y ££1^6 4 OCD d d 
NTPSi^60#^t-<>V^TtJlT^^^^g^t$ttS : 

D, ^dNTP^ffl^lSt^ddNTP^iffi 
^50 ^K3SS«LV^aE-e#aEi-S<t#) o Dfc*X=l<Z>H#<£> 
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fltStt. ddNTPI^LtdNTPSrfijfetSittY 
/ (1-Y) i: UTD^i^tiSo 
[0 12 9] R\ 7*— *£>ffiB8Jg»* Kaleidography 

T 7 DNA 



4? y ^ 9— tf i 
F 7 6 2 Y 

T a q DNA 

#y y 

F 6 6 7 Y 

T 7 DNA 
ztf y y 7— if 
»IDNA 

zKyy^— if i 

F 7 6 2 Y 
T a q DNA 

#y y 9~t? 

F 6 6 7 Y 

mmir&t. T7 DNA^!i^7-ffiddNTP^ 

3«WBiJbT*3>9, — ^BigSDNA^y 30 
I F 7 6 2 Y*5j:t/T a q DNA^]J^7 
F 6 6 7 Y ^^^l^#^r ?1^T* 1 . 6ffif(l/0.' 
64)*5<tt52. l{g (1/0. 48) dNTPJ;^ 
ddNTPiff^^o R*^Jt«J*. T7 DNA 
#y y 9~tf«fc9 t>*J!§®DNA^y y ^-if I F 7 
6 2 Y&iZt^Ta q DNAzKy y if F 6 6 7 Yt 

»«i-SWffr03»flE^ J; 0 CfcS £ £ ^ttv^ 

o««4r«^S^S J: 5i-*^^>Rl£"T?d d NTP2riS 
'>S**rtfcJ;9 <«!*.«? 5 «) , »«fJ2i#*©»f>T- 40 
Srt*t5rt^§5 (SUfiffJ 1 3 #B8) 0 
[0131] 3PfaODNA.3sJf y y 7-^«t5d d N T 
P i-^f-T 5 WJ <£> ft £ Z>titb\Z fi± L fcR 
/StJS©^R/E^II*K*tt-S , T?fc5 5 U T7 DNA 
aKy y 5 —if (SEQUENASE Version 2.0, United States 
Biochemical Corporation) £rffll^T^PtT LTfs]— <£>R 

So 0r L^DNA^y y y—^X^bntc^^t^r^W 
Jks<> KO^*S:T7DNA#y y y — if T^t ibti^ t> 
<pt«|0{^Jttt"t-Sr<!:^J:9, 3»U^DNA*y ^7 ^50 
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<9&tfDNA/Ky tf<©«B*^iayij»»»3Efttt«: 

[0 13 0] 
[157] 



uuiN 1 r 


M 


M 


n 


R9 
KZ 


jJpTn 

aduir 


Q 

o 


^J. o/O 


9 9 

z. z 


U. ol«5 


□aft 1 r 


D 


U, ODD 


Z. o 


D QQA 


ddTTP 


5 


-0. 450 


1.8 


0. 997 


ddCTP 


8 


-0.317 


2.7 


0. 889 


ddGTP 


5 


-1.03 


0. 56 


0. 999 


ddATP 


5 


-0. 860 


0. 72 


0. 998 


aal Ir 


rr 
D 


1 nc 
— 1. Uo 


U. o4 


1. uuu 


ddCTP 


6 


-0. 842 


0. 75 


1.000 


ddGTP 


5 


-1. 18 


0. 45 


0. 995 


ddATP 


6 


-0. 997 


0. 59 


0. 997 


ddTTP 


6 


-1.01 


0. 56 


0. 996 


ddCTP 


4 * 


-1.44 


0. 32 


0. 996 


4 ddNTP 






2.3 


.924 


4 ddNTP 






0. 64 


.999 


4 ddNTP 






0.48 


.996 



38— tfj&ST 7 DNATjfy y 7 — if J: !9 < 

d d nt p^WJts^^$ti^r^5 5o #J;ttt\ 

«gDNA^y y if I F 7 6 2 YSrffll^ 
J; 5 fcffi!ttWWflfi«\ 4ddNTP0^<!:^» 
U ^JH^DNAztfy y ^— if I F 7 6 2YS:fflV^ 
S^t^mi^Sr t^-e&SBf.H'ORdST 7 D 
NAztfy y y — if SrJBl^fc >{><£>£ 9 (*3J:U«P*& 
Si&S/hSW riSr/TLtv^o _hfB<£> J; 5 f-£r 
LV^DNA/^y y 9— if ^iB^M^C^JiSSIST* (M) . 

dNTPi ffl*n» * d d n t p mm cD^mmttmm 
(d) % &£x*mm<Dmm& (r 2 ) srtw-rsfcfcM 

[0 13 2] *K»-eiEr 9»SWiftraiHtt, Ta q 

DNAztf y y 9— iftd^Ki-S^ ^?>3'^<D3i^y^ 
? UT— t?ffi14*3J:^l»SlDNAxKy y 9— if I *5J: 

r;^T7 DNA^y^7- -tf (_hiaon»i?fleffl 

S*Lfc_2 8T7 DNA#y y 9-if^«^#&3E#W£ 
•CfittV^ ^f+Rti-S3'^e>5'^<^3i^y^^ 1/7- if 
?£t£<Z>J: 5^DNA*y ^7-W«t§x^y^^ 
UT-fgtt^^otV>6l^fe6 6 5' a»e>3*^ com 

* y % $ ut-h mm^y-f ^—<D5 f *«s_h<z>«f»te 
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%Z>o H^^O|l^fe^J(-*5V^T. 0.025W£©Taq DN 

A#y y tf-etes' ^e>3' — co^^yy wr—tfs 

lt£;fr6&TM*g£2xTl^;^ N -jTaq DNA/K 

ttSrKroDNAstf y S 5— ^©WJoSftSrjBO^-rsaiJ 
<0#ffif*ll*fi« 8 - l 0jc|Btt**bfcJ:5*»*ST5/ 

[0 13 3] 3' a»e>5' ^x^y^^ I/7-¥iSttttD 
NA^Ky y y— if^Hl^fT? £*)&>±lzd dNTP£ 

£ (0ilx.fcf* Tabor:& <fcl/Richardson, 86 Proc. Natl. Aca 
d. Sci . 4076, 1987#flg) 0 £ *U*— ffiSxy* is* ? U 

NAM^t^^t^i^^ m>t<D-&&&m 
jtjo-r^r ti^5 0 fipa^tt. jiKoKR^r^-fe-f * 

-tfffittteifebnT^fc ; ^fffi£tb/cT 7 DNA^ y y 
— (SEQUENASE, United States Biochemical Corpor 
ation) N Taq D N Axtfy S 7 — tf s jn^y^^U 
7^*fiVe n t ( yvl^J y h7^ (Th 

ermococcus litoralis ) ) DNA/KU ^7 — if (New En 
gland Biolabs^7 ^ n ^#-^-257) , 

^SD e e p Vent ( tfPJy^y^ ( Pyrococcus ) 
GB-1) DNA#!I^7 ~if (New England Biolabs 
# ^ n ^#-S§-259) , xdfy)j^U7-f*SPf u 

7^?^ 7 y ^"i^^ ( Pyrococcus furiosu 
s) ) DNA.fy^7 — if (Stratagene;*/ ^ n ^#-5§-600 

163) ioJ;(;x^yx^ U7- HXim? us— Witt 
flllDNA/^y y y— if I „ United States Biochemica 
1 Corporation^ ^ n ^#-§-70057) fr^<DMT*$>& 0 X 
BiDNA*J)^7-f I (^Uy— »?#) ftifOVK 
od»(O0tjT?tt3' a>£>5* ^x^y^^ U7- -tfffittteas 
< N #7^>f &W#fci|0£b#^ (Tabor*3j;U*Richa 
rdson 264 J. Biol. Chem. 6447. 1989) 0 K(fc£ix5»9ft 
DNA^y y y— if;5*d dNTP<©W»iJ<©jEfflt*a95£S: 

asu#IRI£ <b fci£*i*Dbfc&, -toj: 5*3'^fe5'— <©3i 
*y*>? U7-if^7 i/^-Y Lt^§ J: 5 T 



(27) W¥8-2 0 5 8 7 4 
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B#BJ££t>fc«iDbfcb, J: v^^—v'a > 

5&jSH*t?DNAsKy y y-if 

[0 1 3 4] ^Db°ay VK5W»*fctt#y Sy— if©i£ 
©gJEii3' ^5>5* — wx^y^^ U7- -^etttpas© 

10 (Tabor&Jzt/Richardson 265 J. Biol. Chem. 832 

2, 1990#BH) o -©ettt*DNA^O|H^SaS*b*3 
J: VJBlf o y V»^«P^^S*SH:t?foS t°u y 

£ t (c J: *) m& icffl * £ - i ^ # 6 o 
[0 1 3 5] M1&m7. dNTPt^t5ddNTP0 

bfe v^x^-^r^ ^ K<P8t Q i&^3Sg<Py/^gg[ 

20 i/fsr^i/^ ? usr^ k<e>& V iM^&aa < WJtSD n 

Aztfyyy — if («xJi, T7 DNA^yy^— fe?Y 
5 2 6 F, *BSDNA*U ^ 7-^ I *5J;WT a q 

d n A/K y s 7 — if) (2i»ii*w»ffi"e*>s^, 

idd dNTPSrBtfJiitpDNAsKy ^ (W^^ 

T7 DNA^y S 7 — &\ «DNA/fy^7^ 
I F 7 6 2 Y^oiOTa q DNAzKy^ 

7-^F6 6 7Y) (roV^rt> 5^<iSfflT^#^ 0 *K 

k^*5v>-cj*— o<z>a*-6DNA*y ^ 7— -vrnmnn 

WtdNTP<[:ddNTPO«if)ti (K/S^flfe 
DNA/Ky y If d^oV^TI^ b J: 5 Jte^taS^Bf^S: 

[0 1 3 6] — ii©»f^-©5p*&<C>fi* tt— o<z>*-fficort 
o-o^J: ^-tid dNMP5r»J; < 

St»9iAtfDNA^y y 7— ^^Sigftfc^r&fJ, — o 
£>DNA/tfy y y— if S:fflV\ d d NT P : d NT P<£> 
it* 2 fg-To^ * ^fc— iS0>Rj£**r*« $ ^r/--^-- 

40 ffiHSrSt^U ©DN A3iK y y 7— ^SrfflV^yhJSffil 
©— iS©t©irit®EbT, 10(Z)DNA/^y y if 

etris^^^^o b^b*dse>, ^^^-ry—^^-* 

y/u^ifeiS^feW*bTy/U(©T©^»B6* 
WftffiWSfc9&5b#i^ffl[©)iifcl*ffittds#ffii-S 

50 [0 13 7] VKo^DNA/fy S y — tf i^v^^^^r 



(28) 



8-205874 
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i/jzt v*^ K^S iA^^^S:!^ < WJt5^r% 

b<fc 0t£W-fy&<Di/^**i/W±mK<Dm±Z^&t^ 
\Z.>&mt £*L£no<DDNA/tf y * 7 — if <£> d d NT 
P : d NT P<D it **3£i-<5®J©;fr«fcfc£. — o£*:teV> 

<DU'</l'%'&Z><D\Z. i jZ^tj: d dNTP<t dNTPOM 

* ^ * >r ^ - -r - i- £ «9 # w l t &^-r £ o 
[0138] ztLb<&nmzm&M6 t-isttb^^oco 

NTP:*oJ:tfd d NTPC^g£|&^T||M#j6t£fegt 
4dNTP^ttPo E9o(Dd dNTP^#^£Ojggfi7^ 

tfyjt^—lfl p 7 6 2 Y^Ta q DNA^D 
/7^F6 6 7 Y, 0.02mM^^1/zM. ^ilt^T 7 
DNA^!1^7^Y5 2 6 F, *J5§MDN A# V ^ 7 
—if I :&J;U?T aq DNA^y / 7 — if 100£> £>2, 000 

•Y-^m^me^mm^rcm^ xh^>o rm<Dmn^(D 

m&VD®;%z$:^mi,X\,^Z> ; T7 DNA^y^7" 

y p^-if 
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*if. «iDNA^U^7-^I F7 6 2Y*5j;OT 
a q DNA^y ^ 7 — tf F 6 6 7 Y I^tf $ *LT 
fidNTPt d dNTP£rl : 1 (Ditxmm l^Xnbtl 

7 DNA*!)^7-^Y5 2 6F, «iDNA^l) 
if I rfccfct^Ta q DNA^y^7-mit 
»fetlfcilli^T7 DNA^y ^ ^— if N *fliB§D 
N A^K y ^ 7 — if I F 7 6 2 Y*5ctI^T a q DNA 
10 /Ky if F 6 6 7Y&m^^X?&±£l£fz^\kmC 

<£>teii&5?£ S*b-6d dNTPi dNTP<7?lt*r*Si-S 

*DNA^y^ ifO#^(Dm(^L^^^v-ffih 
iit^DJ:5^*^i^d d NT P : d NT Pit 

SddNTP : dNTPItS:lt«W*2HJBiJW*»* 

20 uw±mft(om^^o^^%^t^\^m^t^d 

d NT P : dNTPJfCWSi:. HCiJftdNTP© 

NA^y * 7-^m<D^<vmmzttf&^&m?& J *x. 

£ Q rtDH^(^T(-T7 DNA^y^7-fY52 
6F, ^JSi^DNA^y * 7— if I teXXfT a q DN 
ATKy ^ 9~tf ^fc«>{^S^fc4i[Sr#Sfc*{2:#-<r T 
7DNA^y^7"^ *BiDNA*M?-f I 
F 7 6 2Y*5<fct>*Ta qDNA^U ^7^F 6 6 7 Y 

30 [0139] 
[*8] 



dG/ddG 

T 7 DNA 

aKy^9— ^ 3.2 
T 7 DNA 

jjfy^5— - tfY5 2 6F 6,400 

±mm dna 

^y^^— if I 140 
^CfllK DNA 

^y^y— if I F 7 6 2Y 0.56 
T a q DNA 

7$})f7— if 1,400 
T a q DNA 

tf})*7~ ifF 6 6 7Y 0.45 
TISc^^fidNTPCDft^D idd dNTPSrttffltS- 
^(d^tbT. T7 DNA/fy^7- if, «SDNA 
/K y ^ ^— if I *5j:t>*T a q DNA/f y ;*^— ifGD&: 



dA/ddA dT/ddT 



3.3 



7, 300 



720 



0. 72 



4, 700 



2.8 



8, 400 



dC/ddC 



3.7 



1, 100 



0. 54 



4, 500 



0. 56 



0. 59 

[0 14 0] 
[^9] 



11,000 
250 
0. 75 
2, 600 
0.32 



dN/d dN d dNTP 
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(29) 



»i¥8-2 0 5 8 7 4 
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T7 DNA fnv/y (WT) 

tf ] J* 9— tf 7x^/l^77^> 
»|DNA' 7x^;U77^V 

TaqDNA 7x^/U7 7^> 

#y^9~t? fp->y 
r<7)l$!££{£9 J-fi, *450W£v^£H©d dNTPi d 

(#Jx.fiT 7 DNA^y y 9 — if) <Dh<D i:Jt«Six5 

— ^itt^fc^ 3WSDNA^y^7-^ddNT 
P : dNTPl££rT7 D N AtK y y 9 — tf TMSSfll * *X 
fcitT*#J3<>:T 7 DNA#y y 9-^tffi*t«J*«rS, 
DNA^y y ?^W5d dNTPWt^W^i 

[0 14 1] DNA^y^7-^i<»^ddNTPS: 
UgpttflfiDNAaify y 9 — £asJbE£>d dNTP£ dN 

t p ojt-c&tp— a^s/stfttffl s *bs x*&>% 

bo LddNTPtdNT P^H-<DJt 

fW^DNA^y y 9— V&Vt****/*? K£r 
J:t>«i*J:<Bi9iitpil**«:^^.S*fe. dNTP^d 
dNTP^ cjfc-ete^tttt d N A # y y 9 — t?*«£ffl 

«»DNA#3 y ^*ffifflb^t>O^^S«fc 9®Vn 
tfe5 5U — &Ltttttd£!9DNA2Ky "tf 
^d dNTPSrJ: >9WgUi-S <t 5 MSt&tfUiDNA 
#y ^9-^«:«v^KiST?5|i^(og$^j: f?e< ft 5 

[0 14 21 r©WRttDNA#y^7-^tf«t*d * 

G 
A 
T 

c 

^fe3' ^co^o J:t>*3' a»e>5' — (^^^ y ^ ^ w — if a*® 
0U6(£«»<S;ixT^£o *y ^9— ^fffttdSv^f*^ 



3.0 3, 0 0 OX 

8,000 
(WT) 6 0 0 

0.6 1 , 0 0 OX 

(WT) 3. 00 0 

0.5 6, 0 0 OX 

* dNTPgifaft **««S:ftWfcd dNT 

10 p) *mui-sffi**s«^Lfc^if5^*ft^-rsfeje> 

4 "r^T^i/^*— (DyeDeoxy Terminators, 

Applied BiosystemsMJ; 0 jKatStLTl^ giSpq#-^40 
1150) ©^OttlWST a q DNA#y^7- 
-tf*5j:U*T a q DNA^y y 9 — If F 6 6 7 YCDmtf 

OCT) d dNTP©^ ^#^T^^StbfcEo^^ 
jfc5«#«fea&#oTV^ (J; 9i¥ttfc:tegSJ6tWl 2 

20 #flg) o m^(Dy4T^*is? — ^* — ?-(D&*{-tt 

U ^r^^-^^-^-(^t5dNTP^)lt 
*2«^oi 6 0 0 0«©«lH«ot«ftS^ 

— jr — fc&^T" it" <k1ES;h,T^£«I«\ Taq D 
N AtK y y y—^MT a q DNAT^y y 7 — tf F 6 6 
7 YT^-^©g^,»r)t^*i§OMI5i: Six 
30 SdNTP(^«d dNTPOJt^LTV^o iiflf 
<OddNTP©^t<, Taq DNA^y^7^F 
6 6 7 Ytt^flEfBiTa q D N A *K y y 7 -if #fT 5 <t 

y-b&vmmmz- (^<tt4oofg) s*ddNT 

[0 14 3] 
[*1 0] . 

It 

>4 0 0 

> 2, 0 0 0 

> 2, 0 0 0 

> 2, 0 0 0 

^e>5'^(03i=¥y^^ 1/7- t?ffitt*r^FStt^i-St>© 

(^Jx.ti\ TaborRichardson 84, Proc. Natl. Acad. 
Sci. 4767, 1987#fla) 0 r <O^Sftft:©»tt*WffFT? 
tt«FfFIS**ixrt^ftv\ tl^t^^WK 
SrBtD&tpDNAtfy y 9— ^^>ffi*OW^ft*3S*:-¥ 
*.Stf«tDNA2Ky p«9— ^Sr«PoTV^ftfe«, ^ix 

as#y y 9— ^«*^s>s^*/tf*^^y>?^ u7- if 
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i^i5t?*)5 5o ffSS^tt, a P-ddAMPt3' 

^aj^**tS"e&5 5 (H*£«l2i#fig) o Hi£#J6o 
DN A*y ^ 9-^l;:«J:SSd^d d NT P 
JpJS'Jifi*DS:»JtSfc«>, r.ixe>ORjS:^*5WS*Dtrn y 10 

6o 

[0 14 4] glife#l8. -*lM13DNA-#ta4 
0-me r ^^^^—^^-h(DDNA^(DPaStClJ: 

X<D d d NT POlg^Sras^fS r t <fc 9 
fc e DNAM7 y-fe-f fiTaborSSjZt^Richardson 264 20 
J. Biol. Chem. 6447, 1989f£fBtt£*vr l^£;£1££r#C& b 
fcfc<£>"T:fo5o 4 0-me r /7^v-^J;t;Ml 3m 
GP 1 -2^V^W-h^|I^J3^|E«bfeil9T*fe 
5 0 2//g(^>Ml 3mGP 1 — 2 DNA, etT^^/M©:^ 
y-Y-^— (f>/^ MdSfrbl Oj»*/H85M) . 40mM 
h U 7HC 1 , pH8. 0. lOmM M g C 1 lOOmM N a C 1 
&&t*KJ&m'&yQ'PX* (1X=25/*1) /7^f^iMl 3 
mGP 1 - 2— ^iDNAry/W M^7^- /u£*t 

1) fi22mMh y 7HC 1 , pH8. 0 N 5.5mMMgCl 2% 55mM 
NaCK 300/iM dGTP, dATP, dCTP*5<t 
[ 3 H] TTP (30cpm/pmol) , 4o £^00(72 d dN 
TPCO— o*fcttEao©d dNTPt^T^tfo RlS 
DNA^y * 7— J 2\z&Z>$LfrW<omffl 

(O^^SIH^n^JX^T^— tft^tf (Tabor^o <fc^Ric 
hardson 265 J. Biol. Chem. 8322,1990) c M^Vo^S 7 

#y*9-- 

T7 DN A #y^9— fef 

T7 DNA #y^9— ^ Y5 2 6 F 

»iDNA #y*?— t? i 

^EI^DNA #y^7— I F7 6 2 
Ta q D N A y 

TaqDNA #y^5— ^ F 6 6 7Y 
^©K»tt«f«DNA2Ky -tf©«Efl6aSd dNTP 2£ 

fcf. ±E©7yt^t©DNA^O5 0%aSt4d ^50 



V3f a.^— h U 20mMb D^HCl , pH7. 5, lOmM 2 - 
^ /U# h 3i # y — /U*5 J; tfO. 05% £ v'jfo.WT' /^^ ^ > 
^#3RL,fe««DNAaKy ^©#3Rffi (O.Ol^fe 

&• R««-fr*ttS6>^3 7W1 0#IW »f»DN 
A#y -tf-e»*7 0<C) -< V^r^L-<- b-T^o 5m 1 

^lOOmMEDTAOj^DJ^J: 9RJC*ffjt$^ 45/zl£ 
Whatman DE81 7 ^ — r ^ 9 _b— ^ *K y hi"-5 0 "f 
^^^^150mlCO0. 3M^®?T>-^^^A ( P H8. 0) t?4 
EI. ^V>T100mM^>90%^^y—/l--e2|Hl»c#i--5 

5-l0») o Ufe^x^^^Sr^^T-eft:**^ 5m 

lOfluor (Opti-Fluor 0, Packard) ^Sfv'Vf l/-^ 

tt^i^b^DNA^fiKiirll-ItSo 
[0 1 4 5] MR£jx£Wj£<Z>DNA3tfy ^ 5— tffcLh 

[0 14 6] DNA/fy^-f^iWv 5 ^^ 

tlOiUdNTP^ST, »Sf^«Mfi*5J: 

WfctZ> J: 5 4«l*r»£t5fe«)DNA#y ;* 9— if 

^<7>^^^(d^ b r ©iffjRt5ffl«J: & S J: 5 ^il^ S 
; 0»J*tf, l!i3 0%Of^i/-h#lO»tSI! 
* tu S J: 5 ^ o J: 5 * S^ffl CAotv^ 

[0 14 7] aS*»!R««d s iS«S*bfce>. DNA^ 

fefejd— ocod dNTP^fc(j;«(:|j;0ot^T(7) d 
dNTP^ftSr^ftSiirT— iS^R/SSrjafi-fSo ^J^ 
«±E©*ft=T (300 mM, 4 dNTP) . -fU<Dm&<D 
4 d dNTP<Oja^*>dSTlB^^O(ODNAJj?y 9 — 
W:»U©DNA^fili0 5 0%PflS{^SSt £*Wc 0 

[0 14 8] 

»11] 

[4 d dNTP] 5 0%P1^ 
0. 1 //M 
3 00/iM 
2 0 mM 

Y 0. 0 4 /iM 

1 5 0 mM 
0. 4/zM 

d NTPCQJ; ^V^gftWli: £*b£T*&5 5o 

[0 14 9] ^jfe0li9. ^fife^^^^ fy/lz-h 

jg^ft^tD fa - a Pl d AMPffi9ii^ai^J;S 
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^«DNA^y^7-Wd dNTP«»JfiB*©^«W 
fe*^ y — ^V^idigLTV^^ N d dNTPOWijfj: 

^7^-7 ry/l/- h A: 

5 ' GGCGACGTTGTAAAACGACGGCCAGTGCCA 
3 ' GCTGCAACATTTTGCTGCCGGTCACGGTTCCCC 

-fy^-* rV/^ h B : 

5 ' GGCGACGTTGTAAAACGACGGCCAGTGCCA 
3 ' GCTGCAACATTTTGCTGCCGGTCACGGTCAGTTTT 

Jt(-^^$H40mMh y ^HC 1 , pH8. 0. lOmM M g 
C 1 2 . lOOmM N a C 1 Sr'&tPKlSiB'&ft'fT? (1X=10ji 20 

i) r^— /WbSttfco a-&««6 5 ( c-e2^Ffl^>-^ 

JSffl'&tt (45 // 1) tt22mM h ]} X H C 1 , pH8. 0. 5. 5mM 

Mg C 1 2x 55mM N a C \ s 2h^f ^ ^ ?V(0^ y 4 ^ 

T^^FAl^ 5MM[a- 32 P] dGTP (4, 

ooocpm/ tr 3 ^e/u) jo J: WSffi SrSEYt: * -tffc d a t p *s 

^^ddATP^o R/E3ft-&«J«*fc, DNA/f !J 

* ^-^{^<t^a^^om^iS^^^;:i-J[JP^c2 y ^ 
»»W * R&S-T £fcg>Kl 10ng<Z>»«:jfc« tr n * * ^ 7 # 
— tffc'&tP (Taborjo^t^Richardson 265 J. Biol. Chem. 
8322,1990) 0 H^3 7^T*1M (»«DNA 
#!/^7^W7 0 , C) /fy^-hU 20mMhy 
^HCl,pH7. 5, lOmM 2 - ^ /l^ Z7° / — /W*5j: 

t*0. 05%^ VjfiLftT/U^ ^ V(C#r3K LfcKRD NA^U 

^^—^(D^wm (o.oi^e>i*ffi) ^5/ii*aawii-s 

^>^^^<— hi-^o 5/zl<mOOiiiMEDTA<0SilIJ£j: 
9KJSSf?Jt£-t!\ 45/x l^rWhatman DE817 — y* 40 
-r^^Jb— J*#;y ht^o 7 s -Y^^f*150mlcO0.3M¥St 
T^^t^A (pH8.0) TMEk if^T100mMCD90%^ 

/w-C2iHlifc»-r5 (^5-io») 0 »:^f>^ 

^&9>^T^ttj!ft£ii\ 5ml£)fluor (Opti-Fluor 0, P 
ackard) ffftfv'^f^v'a £ >^ — ~?ff »i" 



* ;Jo <fct/Richardson 265 J. Biol. Chem. 8322, 1990# 

[0 15 0] ^^L^Z10(D^v>r^ xV^U— 

d d ATPri«iM^Mffl^ ; ss— <z>t 

(^fidCTP^ddCTP, d T T P#t d d TT P jo«t 

[0151] 
* 10 [* 1 2 ] 



3' 
5 ' 

3' 

[ 32 P] dGMPftdSjfc^Sixfco — a— OOdAMP 
SSKas# ^ i^^nfc <b d GMPM^K 9 &fr<Dtilb<D 
mWdmVl&frtl. [ 32 P] dGMP^^ 

9 d AM P <Dm*& 9 i££ ixfe d GM P <£> 

^CC0 4^CD 1 -?&£ 0 

[0 15 2] i-^T^S/Stt^W-TSDNAaKy * 9 — 
if S:— ^<Oft{cLTSIJfiStb-5 ; DNA^y ^ i^co 
fttal0//M(7> d AT P#^ET*5 £t>*d d AT P#q??£T 

^ n a^ y ^ 7-if^^oii^t 1^^^ y 

V\ ^f«t) d AT P^J;t;d d AT P^ftTX^ 

U3l^*bS^^^^7!>v"KDNA-&ric^«fc*e>*u5o 
rhtt-lRt d AT Pff4Tt?»5)lx5DNA^^ 1 

[0 15 3] DNA^fiKSrS 0%m.W-t^>(D\C^mt $ 
ti5ddATPiS:R£t5fcft, 10/xM dATPjoj: 
t/i^^I^d dATPTg^H^^^ io M M 
dATP#6TDNA^5 0%PfiS"f SO^Si: 
£;h,6 d d AT PM&<DM&Tm<Dmz7jk£thX\,^Z> 0 

[0 15 4] 
[*13] 



30 JR. 



#y ^ 9— ^ 

T 7 DNA 
T 7 DNA 
iDNA 



^Ky y 9— ^ 
#y ^ 9— t? 



Y 5 2 6 F 
I 



[ddATP] 50 

— 30 /iM 
>5 0 0/iM 
>5 00/iM 



I F 7 6 2 Y 



10 



20 
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*j|§^DNA 
T a q DNA 
T a q DNA 

ddGTP, d d TTPSfcttd d CT P (D^mteMfe 

f>/l/- hB«ffl$ 

El£jKttlO/iM^dGTP, dTTP*5j;i;d CT 
P*SJ;^5^M<£> [a- M P] d AT P (4, OOOcpm/ If = 
^■/U) ifciWSftfc&flsS^fcd dGTP, ddTTP 
*fctt:d d CTP^-g-tfo 

[0155] flbonjfififiji^a^, 3'^e>5*^(Z)3i^y5c 

co<t 9 hmm<Dd dNTP»t6WJ^$:Sifc5o * 
kfc. iSw</uoa::*y*^ 1/7- tfStt&ftoKSfte 
^JSi^t^T© d NT P ?:ffit Lt IS («P 
rtbfbcoS^{-^^Ti*:e£^{6:i/^^T*dNTP^ 

£fi£, ^T7 DNA^U^7-1 Tabor^JctW 
ichardson 264 J. Biol. Chem. 6447, 1989#ft3) 0 ^thh 

4 >-3rA-<— is a >ti$m&d dNTP^fiTWDN 
/^^f^- y^ls-fxs— Y A: 

5 ' GGCGACGTTGTAAAACGACGGCCAGTGCCA 
3 ' GCTGCAACATTTTGCTGCCGGTCACGGTTCCCC 
[a- 32 P] ddGMP, [a- 32 P] ddCMP^oj: 

t^[ a - s2 p] d dTMP«!) i&&hmmiz.m^teT 

-FB) tKRtf5„ 30 
[0 15 8] &^r(Z)RjgMfi#^ 2 5 tf^^/KZ?^ 

H*— 8f idffl^ S*b40mMby ^HC 1 , pH8. 0, lOmM M 
g C 1 2s 100mM N a C 1 *"g-t?E/SiS'&«l4 , "e (1X=10 

m i) r^— /^Sixfe 0 jE-&«?tt6 s'c-^^bkv* 

Rj&ffi^* (45 /il) fi22mMh y 7HC 1 , pH8. 0. 5. 5mM 
Mg C 1 2 . 55mM NaCU 25K° ^^/l-COy*? 4 — 
-ry/lz-FAM^ 2.5/iM[a- J2 P] ddAT 40 
P {^mWtd d ATPTM,000cpm/t: o :3^/l^it^tt£ 
-e^rlR^^bfcAmersham PB10235, >5, OOOCi/tf n^e/U) 
*3J:U5«*Sr«ft*iirfcd d ATPSr^o 
fiSfc, DNA^y tft^J:5a^^co*»JJ5iJ©*t*D 
SriEr-riDif p y vK^«PSrRB.#i"Sfca?>t2:i0ng(Z)»«: 
Alflt If o * * y 7 * — ¥ t-&tp (Tabor *3 J: t^Richardso 
n 265 .T. Biol. Chem. 8322,1990) 0 &&Qh\Z3 7^1 

(fflRttDNA2Ky^9-f-ei*7ot;) ^fy^ 

h U 20mMh y ^HC 1 ,pH7.5. lOmM 2 - /> J^X 
/Fx^y <fc W. 05% 9 ^j6lS7^^ 5 >l£*JR ^ 50 
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-6/iM 
>5 0 0//M 
F667Y -5juM 

[oi5 6] sittwio. ^a^>f^ — r^yu- 

hM^fc^(D [a -a p] d d NM PR 9 

CO — OC035{£"CCOR 9 i^^-{C10l/^T dNTPjocfct^d d 

2* [a- 32 P] ddATPT*fe^ totddAMP© 

So r©7^t^flid dNTP^7°7-fv^3' 
rt^»>9ji*tb«ffJfc»Ii: Lt^ffiU *fctt»l:DN 

a # y * 5 - -fef t-i&& u x mm i- ^ 7 >f ^ - ft i- & r> & 

S*l£ £ t ft < A^SSrSSSrs r J: 9 

d n a# y y 9 — t?*Rasi-5 **ir 5 

[0 15 7] «T^llifiMl£*3V^Td dAMPOS^ 
^fct [a- 32 P] ddATPjoj:^7^^ -r^^ 



»14l 

3 ' 
5 ' 

UfcKftDNAa^y y 7— HcDftmWWSti 1 (0.01^ & 

«^«f*£e>^3 7^T?1 0#RO «DNA/^y^ 
9— ^T?tt7 0 < C) >-^r^^<" hi~So 5/zl6Q100mM 
EDTA«>jR*D^J:f9RJESS:ffJi:S-li:x 45/z l£rWhatman 

ttl50ml<7?0.3M^f»T ^^e^fi^A (pH8. 0) 4 EK 

T100raM<£>90%rn* / — /l^T* 2 WfcW-t%> 5-10 

^) o ^f>^^^7y/Tt«^t 5mlC0fluor 

(Opti-Fluor 0 t Packard) SfiTV^f a ^ 

e>»f9i&**tyt [ 32 P] ddAMPW^^tlfCo 
[0 15 9] t^tOKJSf^fftSDNATKy p< 7 — 

^St^d ATP»fiTl O^P^CO-T ^^r^^<— v'aV 

-e^^-r-^ — ry/v-hA^© [ 32 p] ddAM 

P^*^i^V^^COKD^^4-xS^T*^(^tf^ 
feftV^ »^tl6te^DNAiKy ^ 7-^(j:±^ 

[0 16 0] d d N T P t ©7 y 

-fe-f 5fc #>fc. K/Sf^2.5/xMd ATPfft ( [ 
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32 P] ddAMP©8fl[i:S^) *fctt##fiET. — 
gCOttODNA^y^?-^^ [ a P] ddATP 
"eUlfeSix. dATPOW [ M P] ddAMPCOgt 

— V&d d AMP*3«fct^d AMPOSt9i&*.Sr*iJgiJ-& 
f\ ^t^'^S'^^^yyy 1/7- ^SttSr»fe 
fcV^bfcfe. dATP©aSSDtt [ 32 P] ddAMP<£> 

[0 1 6 1 J ^(OKRttT a q DNA^D y 9 — F 
667Y(Z)J:5i-d d NM P £r$j^<fc < & 9 D N A 
4*y ^ 9— -tffcj|Sj-efc5 0 d dNMPSr3fi< 2 PJ*Jt*S 
DNA#U^7-^lt ddNTP^«t!)Sl«T 
«ffitS5©T?S»^d dNTP^l^iCffiffl^ilT 
l^St>0«^OdNTPrtlJlfcSHffiE^Ty-fe-rdS»a 

[0 16 2] b^bft*5fe % ddNMP^<ffijn 

DNA^y^7-fm^ t>u^*.e>ixfc^*R 

^dd NMP(Cl^^^WJ^-</^^^^^TV>6^^ 
5 a>SrW»-f 5 r <t Kl»^as&5»^fc:f*, dATP* 
#£ET, i^If t^lltDNA^y ^ 7-f «:7 
>fL (DNA^y y9 — ifJgficoBiS&i: Lt [ 32 P] d 
d AMP<Z>»0&*£ffl£-f 6) , ^3ER*#!lf<0» 
9 iA^jiS £ ^r<£>& <? &*&ffi&tt«Srf 5 r <b tw J: 9 r 
<or y*-f dsffiffl-e#-5o tt»WddATPii 

[ 32 P] d d AMP^ffitDiA^i-^j-bJ: ^?^i5v^itffi^±^ 

[0163] «i<z>iijfifl»jHfli^. 3' a»e>5'— <z>;n*y;a 

y 1/7- i?ffit££J$oDNA#y y 9— ^lii©7 s'-fe 

OiH^d dNTPI^fl,Wltt5rili?)5o *5 
J:t;illM9^J: 5t-> w^tf)^* y^^ ut— 
if ?£f£ ^^oSIfif^T© d N T p \3lfc-f r t 
dS-et 5<©T?IE!*0) [ 32 P] d d AMPtf)Bt9i&*i3 s fi 

^e>*t\ r^ »$ntv>§DNAvf y y 

9*— tffciS [ 32 P] ddAMPOK^^IM2P 

fetus J: 5 MNA/fy y 9— tf<^»fi*3J:TJ*EJ& 
[oi 6 4] Jhia^^Tco^i^g^tL/cy 0 ^^^ 

tti^ctoT^^lteXr^So Applied Biosystems ■=E-r f /U 
3 7 3 A DNAv'-^xy^y^fAfftUltS 

[0 16 5] jSiEgflll- —^^DNAteim— yu^tb 

r ^^^jr*^7fe^y°9 NAi:7 
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A'StU DNA^dtSJSttddNTPirdNTP© 
«*©itS:fflV^TlllfeS*tfco fWte&f- Applied Bios 
ystems ^r"f/U3 7 3 A DNAi/-^xyi/y^ 

S*5fe^ttlt-ci: <9*^^tb/c 0 S*£ttTabor*3j:WRicha 
rdson 265 J. Biol. Chem. 8322. 1990(^lfBic^ ixT^S J: 

9Y (Applied Biosystems) T*&<5 0 {£ffl^tifcD 

NAfi^^j3^fa«cbfcJ: 5ft-*«Ml 3mGP 1 
10 ~2X&>%> 0 /7-f*7Hi2/ig^Ml 3mGPl-2 
DNA N 5ng^>y , 9-f^ — , 40mMh y ^HC 1 , pH8. 0, 1 
OmM M g C 1 2 . 3o £tfl00mM N a C 1 Sr^tpK/S^-S* 
m$*X* (lX=10|il) M13mGPl-2-*iDNAl: 

&m (18/i 1) (*22mMf y ^HC 1 , pH8. 0, 5. 5mM M g 
C 1 2 , 55mM Na C 1 *5j:UtM^ft^^4 d NT 
P*5<fct^Ego©d dNTP^rtO— oSr-g-tfo BOSS'S' 
ttttSfc. DNA^y y 7-if^J:Sm^ttOWJ^Jt 

20 in* fir -finer* y ^»»»4:Pfl*-f sfc^tiong©* 

tf n # ^ 7 T y — tf ^-tf (Tabor *3 J; OTichard 
son 265 J. Biol. Chem. 8322, 1990) 0 S^ttttS l^CX 
i»ra (ff«H4DNA#y y 9— ^-Cf*7 0*0 >fV^ 
a-<— h U 20mMh y 7HC 1 , pH7. 5, lOmM 2 — y 

^/bx^; — J: t*o. 05% t> v'jfo.fST ^ v tr# 
JRLfcWRDNA^y y ^*3R«^2/il (0.012* 
himm *«W-f*rt«2:j;9KjES«:BB*6S*fc 0 K 
/S«^«f*Sfe^3 7*CT?1 0»M (»«H4DNAxKy 
y9~tfT-f*7 0 c O ^y^rL^-ht§ 0 RjSiRfc:8 
30 Ail^>20mM DTPA, lMBKfcfr y £ is pH5. 0:fc <fc W0 // 
l^ocy y— /ix^riDx.S 0 DNA^6/zl©8 
»UA7^ b\ lOmMh y ^HC 1 , P H8.0*5i:^lmM E 
DTACMiU «£fflRW*fclt£oTApplied Biosys 
terns ^e^/b-3 7 3 A DNAv'-^xy^>>^f 

[0 16 6] «KStbS»3e©DNA#y y 9— 

lg^fr^t)oTV^§T^6 5o £->*C9DNAtf? y y 9 
— ¥f*^:©»*iJ:«iSfft1*3£^#y y 7— tfStt«:^?c 
40 SAftTT-KKSJxft^tutfjfcfefev^ DNA4fyy9 

[0167] ddNTPI^t5dNTPOittt»3 0 

om.m\cmm<v t°-y ^a^#e>tts j: 5 ^was'sax 

So ^J^tf. Taq DNA7Ky^7-^i^ttfj;S 
10mM(O4 d NT P*3J: ^200-600 /zMCQd dNTPM 
M-Cfo 1 ?, — ^Taq DNAatf y y 9"t?F 6 6 7 Y 
50 fott 1*200 fito<D 4 d N T P *5 <t XFO. 5-5 11 WO d dN 
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Tpas»ii-cs>5o 

[0 16 8] DNA^JJ * 7 — ifOttft^yft^r^ 

W^ri-** LtddNTP SdNTP <S>#J3* Sr^fk 

9— t?i6S*ttfl|i»*J;<9 d dNTP*J:!)»*Wl^lffl 

[oi6 9] mfegjii2. y/^ttfsacm^cta^jte^-r 

^T^-/l-^n, DNA^«jJ5^-(^)SMdd 

NTP^a/r©s^^dNTPs^fflv^Tll^lBSl^So w 

JH-fiiJciJlApplied Biosystems ^7*^3 7 3 A DNA 

nite«T*fiEffl ^tL/i^^-f ^-&mffi.m s ^tm^ <t 

5*4 0-me r^feD. 7 1 V fSHJS^J 3 f£f5 

t Lfc J: 5 ft-*«M 1 3 mG P 1 - 2 t fcS, 
■7Hi2/ig©M13mGPl-2 DNA, 6t^^/KZ) 
-f=7-<^— {"r^-yu— V<Dl Oflff^/HSjftl) s 40mMh 
y ^HC 1 ,pH8. 0, lOmMMg C 1 2 , & J^lOOmM N a 
C 1 &<5&&fcM&%0$ 1 X (IX=10h 1)M13 mG P 1 
-2-*|DNAfy/U- M-7^-/l^*L/c 0 US 
«li6 5 , Ct2^^a'<-bU 3 0 #«_hj&>tt 
TSffi*t?ft*p-rS 0 «*K/£ja-&«J (18// 1) te22mM 
hil^HC 1 , P H8. 0 S 5. 5mM M g C 1 2 , 55mM N a C 1 
&£XfM&&&4k£ J £tz4 dNTP*3J:i;0o©S*« 
»ddNTP^rt©-oSr^tf 0 B3o©^Jfc«BSd d N 
TPteApplied Biosysytems^ GOT (T a q #4 

K ^d p d#-§"401150) . G N A. T*fcfAC" #4 7** 

fc£>CD^^T/K g|5p p p#-^901497 N Rev. E) 0 Rf&m 

ftWJftflltrPsK^^r^— tffc-g-tf (Tabor*5«fct*Richa 
rdson 265 J. Biol. Chem. 8322, 1990) 0 M&$}&3 7 <C 
T*l#ffl (fflUttDNA*!/ 9— if-Cte:7 0<C) 
^a^-fU 20mMb y ^HC 1 ,pH7.5 x lOmM 2-^ 
7° h 31 ^ y — /U*5 J: tfo. 05% r> i/«7^/ ^ X- 
*3RLfcW»DNA#y * 7— ^*3R*^)2|£l (0.01 

Kl£ffl'&««*&(J:3 7tTl 0#IH OSPJRtf-DNAatf 
y 7-^**7 0<C) ^y^^f« 0 R/£ffl{c 
8Ml^20mM EDTA, lMBtfit^ W pH5. 0*3 <tt^60 
M 1<D^9 / — /^£r*P*l3 0 &'t>ftt&&* DNA^6/il 
©80%sJvl/A7^ h\ lOmMhy^HC 1 , pH8. 0*3 JctflmM 
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DTPACSBiBU flEfflK93fi^«oTApplied Bio 

systems *ej*/U3 7 3 A DNAV-^xy^y^^ 
f^^ttSMBtClS 0 e CtC12^*Pf^-r^o 
[0 17 0] K*StbS»^DNA#y * 7— ifte-k 

{£ffl£;fr£DNA4?y ^ 7— t?<Z>»&fc: 1 0#[ffl<£>S/S 

©{C+^ft»a-t?ftlt*T,fi*fcftV\ TaqDNA^Ky 
^ 7— tf <£><fc 5 1-5' 3&>*>3' ^©x^y^^UT-fgtt 
ft«poDNA#y — fefi^bTt*. W^^S* 

[0171] DNA/tf y ;* 7— «S*#d dNTP^ 
< * 1t ttiS < WJ-T S a» <if 5 £ S J- , 20 fx 
20 M<£>4 dNTP&JcW). 01 lC£> Applied Biosystems J: 

(^p p p#-^401150) S^fflV^TKlS^16S^^fc. Taq 
DNA^y^7 — "tf ^ r *L h <Z)*#TT*«ffl S *bfc» 

^>r-d dNTP«t'^*fefi»a'(^*&s^>fis«fc 

l/^Bf^^JCfcSo ^fKWtC N Taq DNA^y^7- 
izfF 6 6 7 Y^^ixe>^*ft=TT?ttfflSiXfc#^ 

30 ^i^^nxv^^v^^ - d d'NTPItlFSLft^ofco 
[0 17 2] DNA.fy ^ 7^iW 5 ^rt^^ 

»WJ;i;»DNA^y ^ 7— &<o 

ic: b X ¥ 4 7 s * ^i/?-^^—<?-^ Mir & d N 
TP(OffJ^^^b^^TK/S^^^^ «E*DNA# 

— *J: 9a*Wl^«fflbrv^S^*ftfti-Sfc:feW#fc 

[0 17 3] «T<^3Hft0UttS*SDNA#y * 7—V 

fc5 0 MWl 3. 3DNA-5' a P-^ 

^4 0-me rjg^tfjSJcr^y/Utt^acl&arfflV^S^ 

r©||jte«-e«ix7*^^^ Kfet) iA^co^i— 

ttdS— *«M1 3DNA7"V^°l/— ^-e^*g^^fc5 , 
"P-*««SB^7-r^-^JB3feS*t<5, HocofiH*^ 
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tv<5 (Wilf, TaborjoJtD^ichardson 264 J. Biol. Che 
dl6447, 1989#«t) 0 JR-fAJPtf o y VBft»<B"C& 19 ; 

DNAE^j#WfcW«-ea>9. *^$tu^DNAga^ijco 

K * <fc 9 t-Jfe 9 5&t?T? S) 5 5 gS«&*#D NA/J^ 

y ^ 9— tf*r£trS*£DNA#y ^ 9 — fef <fc 9 

[0 17 4] X9>T^— , fy/u- h*3J:^RlC*f* 

Xu— H*3lft«3fcE*te;ftTV^5Ml 3 mGP 1 
-2— #«DNAT*&9, ^7^^"^^^^Jfe^j3(^ 
IE*c£*vrV>6 4 0-me r "T?fcS 0 {£J1 £ frfc^/S-g; 

fttt. Wmm, pH, 4f[*3J:tfRlS«afcHU-CW»* 

tt^DNA^y ^ 9— tf^aii)fc*f4="es>So -^^v- 
* ^ asE/ss-g** * j-fiFffi-r s oft- <D&m-{ ^tfcs 

£ c d d N T P 6 d N T P OiJ^(i»^ 

^DNA^y ^ 9— ^^S*b^P*&Wf>i-^XasjKjl 0 
0- 3 0 Kt?fcS<fc ^i-l^iS^tt^o d d 

COS * £ ft £r*SoMft # 6 co t?t&-14<D tt» 
ffiffli-Sfiittd dCTPWa^d dNTPtfeSo 

(09*.f;f* Tabor&JztKRichardson 86 Proc. Natl. Acad. 
Sci. 4076, 1989#E3) Q ^VuBSlijcBK t-f7^ 
9 7 4 -*5 Jzt^i' KM«4>5MfrteSllfc#J 6 (CfBgc Lfc 

^^r^Ul^T / — /VidS^/uoaK h Ad^feJKl 8 c mCO 
Br) o 

[0 17 5] -$-Z-btlfr—iM<D d dNMP-^ihi^ 
(0Jx-tf, -iicoddCMP-f?±irW) ii^LTfj:^ 

fcx&j *-v?*-#WJ-J:9) o t)t<^ S#Jco2 

0 »tf <D«»W»«**S^S fc**- h 9 

fp>4 * —*J^# r^i/ h ^ — * — J: 9 ^^t^ 

fl»J6K:E*bfcri:<ttW-Wt2:»WSixS. * 
cOfg^-^^^rV h yv'AXd^9^Kaleidograph 3. OJE 
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(Synergy Software) J: 5^oyF 7?S £ 0 »t>*tfe 
HiKaleidograph 9-Y ^9 V -;U-fy©«|g 
«r«fflUT«*BB*W««ftj»J2:i»^S*t5. 9*-*<£> 
fflBi}t^cR 2 »iKaleidograph 9-<X9 y -/WfVCJ: 

ff«.DNA^y ^ 9— v&m^xnbtntwm&m 

^^V*A*fcK^^#^#SET (TaboriJoJ: 
{/Richardson 265 J. Biol. Chem. 8322, 1990#HB) <0_ 
28T7 DNA/Ky 7* 9~# (Sequenase Version2. 
10 0, United States Biomchemical Corporation) N ^Cfl© 

7 6 2Y^fif0^l/y-Sffr) *fcttTaq DNA^ 

y^9— fef (»4a*ftli^MS#F6 6 7Y) /jrif 
<DgE*n<7) D N A y 9 ~t£ LT# <b *tfcffi £ it 
«*ix5o Ctb^<Oi!E*acODNA^y ^9— ^T^t^tb 

A^?y ^ 9— ^<o*&— tt^itttstbs 0 

[0 17 6] j|jfeWl4. -MM13 DNA-^B 
«^9^-y-feJ:ryy/i^»cac»«r«v^fc fa- a P] 
20 d dNMPgt9iA^cQi^— &<D&:7£ 

tt^— MM1 3 DNAfy/l/-M-7^-/^tl 
^«/7^V"^fflU DNA^ft [a - 
M P] ddATPfffiT*CgffiLtI^$^o ^fliK 
DN A/K y y ^ — tf I N Taq DNAaKy 7^9—^*5 
£U?T 7 DNA/^U 7* 9— -t?Y 5 2 6 FO«t5^dd 

ntp«< wsu-f 5 mm<omm v ^ t tsii 

5 d dNTP^SVNjRSSrttfflbftttixfiftfei*, ^ 

30 1 3\z.mmi,tz.pzmi)mmx*hz> 0 z<DmMm<owskt* 

T7DNA^^7-^ *:IlDNA/f!J^7^I 
F 7 6 2 Y&£T$T a qDNA^U * ?-tfF6 6 7 
YcD J: 5 i-v 5 ^^^^ K*8b*J: < ^9 iitp 

[0177] r^H^j^^y-Y^-, ^>y°u- h$s 

fcM13 mGPl - 2-*iDNAT^^ ~fy^~^ 
— ttP«JC||J6«3{2:|B*6bfc4 0-me rtfeSo ffi 
40 ffl*ix5RlS*{4=ttil»«*R. pH, ^cfcl^R/S^iC 
SILT^^MDNA^U ^ 9— l-ftIi<Ot)<OT*&> 

^^r^D^r-f (-HSfe^tu^) 0 S/S(i50juMcOdGT 
P. d CTP4oJ:U?d TTP, *5j:t5SS«rSE{kS-«:fc 

dATP*5j;t; [a- !I P] ddATPT^I^tl^o 
dATP^j;Df [a-"P] ddATP^SSliftlO 

0^^ Y<o^<o^(om^Wi^<omi^m-x\^ 

50 o^W^BI-rs-t-^T^ftli^ffiJilllfiffil 1 3 (d|S-4ScL/t 
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[0178)S 



15. - 



1 3 DNA-M 



13 mGPl-2-*iDNAT^^ X9*f^ — fcfc 
R^^^ffi0ij3i^lEffiby L c4 0-me r T?fcS 0 

«*P^drr^HifiSix5) o DNA#y* 9— 

£5l-i!tR£;tx£o d dNTP|l»t5dNTP©a^ 

Wfi-iM' xas*Si 100-2003*^ KfC&S <fc 5 

^BflSSixSo ddCTP^^^l/tf Ktff 

<0"T?*Sr— tt<^KK^ttffl-r £ d d c T p ^s<tHg* d 

d NT P ~Cfc<5 0 (« fJ, Tabor & £ i chardson 86 
Proc. Natl. Acad. Sci. 4076. 1989#i%) 0 ^fy^^—f)^ 

ft S tt s <fc 5 *BE*n oDNA/^y ^ 9 — tf t?# ixfcfi 
tWSfiasillfefll i 3 fclEicLifc J: b «^DNA^ 

[oi7 9] n^me. ^g^caca^^s^jfe^ 

ir<HllfiSixSo ^DNA/Ky^7^i^^TO 
*V 9^=* * - S ? 9 

dNTPjoj:t;^^f^^-^^- 
* — 1 00-200^^ 1^9- Kfi£>3t# 

ttujfew i 3 ^mmistc^k < iKtfw^4>«f ^ 



5ftDNA#!l *9 — tf*^A_£a»i? 5^«:^-rstc 

^ttffo NA^y ^7 — -e# fe <t £o 

[0 18 0] Hjfeffl 1 7 . flWi: < i^^v^^ 

93<Z> D NA^y^7-fta^DN Agfi?IJ##f tt. 
10 ^S#?>tu5 J:5(-Wffl5Lfcd dNTPW5dNT 

■ y^7-^i^77^vhrt^Mir ^i// 

— WtfF 7 6 2Y" Mo^Tfcfc, RlSf**:aW^«ttT 
7 DNA^y ;*9" £ £KCJ; 5t-H*££*K Tabor 
3oJ;OTichardson * BMWSfiW, 795, 699-g\ Tabor J; 
OTichardson 86 Proc. Natl. Acad. Sci. USA 4767, 19874o 
X t^SEQUENASE^ ^ *. T/U" SEQUENASE£rffl V ^ D N A V 

United States Biomchemical CorporationiClfE$!c$tl/T 
20 V^5„ ^W-Sf)tF7 6 2Ylitf«iT7 DNA/f V 
* 9 — fcfJ: «9 i^^v-;*^ KSrJB 5flff3**W^ 

6^tf^ ttfi-#±»^ftt© d d NT PJIfi* 

(Sequenase-^^aT/K ifBSCiR) <bit^L-T5 

[0181] Taq DNA/f y ^ 7^F 6 6 7 
J: 5 ^Hft^^ttD NA^y^7 — if A@2^IJ^ 
flf ttlnnis et al. 85, Proc. Natl. Acad. Sci. USA 9436, 1 
988{JlJ:!9iaiiSiT/TV^SdS. £XT<D$C&%'tT^fro Inn 
30 isfetel : 6 dGTP : d dGTP, l:32dAT 
P: ddATP, 1 : 4 8 d TT P : d d T T P^5 
1 : 16dCTP: d d CTP(^)dNTP/d dNTP 
I*;S:J(ISILTV^5^^ r*i&©it«BP^SlT a q DN 
Atf}) iftlfrKLTTa q DNAdfy ^9— ^ 

F6 6 7YI^J;54ddNTPOffiffl^3, 0 0 0- 

8, o o oft J; !) a*Kn?S)S r t *#jHcv^r«» 

L*Jt*Lff*e>ftV\ L^JSot, TaqDNA/Ky^ 
9—* 6 6 7 Yfdi:Sf#S-f?Jl:R/S«100MMO4 d 
NTP^oitFO. 1-5/iM^EocOd dNTPO#^r^ 
40 Tfetm^^^V^ ; d dNTP^©E»ftittDNA 

[0182] mmm 1 s . ^ K^a 

^J: < BtPiMrift^ttDNAaffy ^ 9— If^^v^-y- 

Taq DNA^y ^ 9 — ^ F 6 6 7 Y<£>£ 5 ^S^^ 
ttDNA^y * 7^^J;5t>r^^DNA^xy 
50 v'V^ttCarothers et al. 7 BioTechniques 494, 1987 
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\zU&£tiX^Z>£i\cmi&£tiZ>1>K /c/ct : (1) 

eg o x ^ *// *jt ism&m 12250 n w> Eg 

TCO d NT P^cfct^O. l-lO/zMCD&^Od dGTP, d 
dATP, ddTTP^yc(iddCTP$:^ #*<9 

£ 0 (2) Taq DNA^U 7 — ifCDft^*? (^T a 
qDNA/Ky 7< 7— if F 6 6 7YM^HS ; Caroth 
ers et al. (±|S3titt) f£«fc 9 JfJtStbT^S t> <£> £ [Sj 
C*ffi*<ODNA7Ky^5— tfSrttffl-fS. (3) W£ 
©BBJIJTWDN A# y ;* 7^^J:SI^tWBJ^i| 

IS— +££:®4>£ii:£. TaborjoJrT^Richardson 265 J. Bi 
ol.Chem. 8322,1990) &Pl*t*5fcfel£Rj5S^*tel0 

x^^y'r if ^^J^Lf^/W^^^/W^e^^ 7^ ( Ther 
mus thermophilus ) (Hohne et al. 47 Biomed. Biochi 
m. Acta 941, 1988) <D & 5 ft»f»**^e>»ja*tuS e 
[0183] ^^Jl9. fgffftTaq DNA^U^7 

A->— 

Taq DNA^y 7< 9 — tf F 6 6 7 Y (O X 5 *J&3c5£ 
t^DNA^y ^ ^"if^ctTLKApplied Biosystems Dye P 
r imer s fc. J: £ i^-T ^ /l" D N A v— ^ ^ V V ^ (£Appl i e 
d Biosystems'^^^TA' (gI5p p p#-^901482 > Rev. B) Iz. 

-5: (1) Taq D N A # y 7* 9 — if <t Jt« LT T a 
q DNA/Ky ifF6 6 7YI^J:§ddNTPO 

<fc !9 3b*W*fleffl4:#*.^V^n-C d NTP/d d NT P 
^ftlliW^tl^fmitt^^V^ Applied Biosyste 

[^15] dG/ddGf££*fe = 100 /x M cMGTP, dATP, dTTP^ 
<fc OTCTP, #5 J; W). 05 // M ddGTP 

dA/ddA^^^J = 100 u M cMGTP, dATP, dTTPrfc J: T^dCTP, *3 
<fcT^0.3MM ddATP 

dT/ddT^^*^ = 100 /x M c 7 dGTP, dATP, dTTPjo <fc lMCTI\ *3 
<tI^0.25/iM ddTTP 

dC/ddCU&%?) — 100 /z M cMGTP, dATP, dTTP^o J; UMCTP, jo 
£0^0. 15 mM ddCTP 

d d N T P <Z>»fi?fcWEJB i-<£# LT1*J£<Z>1M XcOffiffl 

tf*feftv\ PRU d dNTP(DM&%mto£ J £Z>t 
J: 0 @v £ <0S##*tm-*- 5t^55c ( 2 ) 

Taq DNA^U 7* :7 — if C7>ft^> *9 T a q DNA 
#y 7<7-ifF 6 6 7 Y^S^SJxSo ^2PDNA^y 
7< 9-ifT ^ir^^TT'T ^ir-f P5#C9 

O^CCDDNA^y * 7— tf#^M£fflT*#5 0 
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(3) ¥ffe<DftmX~<DDNAtfV ^laSEd^ 

> K&S^—tt£ri&'> TaborjoJlUttichardso 
n 265 J. Biol. Chem. 8322, 1990) «rfi&*-r &tiiblZ.fc}& 

^"^t°n^^77^ — tf tttftj X. fif 7VU A * 7^/U^e !7 

-Y 7^ ( Thermus thermophilus ) (Hohne et al. 47 Bi 
omed. Biochim. Acta 941, 1988) <D£ 0 t£$$^£M}frh%$ 
Sf£*L£o *^j£O^:Oft!l(7)-r-<TC0^fiApplied Bios 
10 ystems^-^T/U (JilSXiR) KlHttStlT^S^ifci: 

[0 18 4] mmM20. »Taq DNA/^y^7 

-if feJ:^3fefegB^-^^— ^ — S:fflv^fea«ifb»>f 
^^DNA'>"^x>i/y^ 

Taq DNA^y ^ if F 6 6 7 Y<7?<fc 5 &§f^3^ 
t4DNA/^y ^ 9— if*5J:mpplied Biosystems ^-f 
f«y'^-U-^-(a^t^^^DNAi/-^x 

^->^^^Applied Biosystems-^^^.T/1- (g|5p p p#-^90 
1497. Rev. E) ^!B«£ ttTl/^*-^^&-efe^o - 

jjfetm — XfoZ : (1) v^aT/W^^i/-^^ 
(20MlS/SfS) ^^:*RSJ^T v ^*v^Eg 

aq DNA^y^7"^<l:JtefLTTaq DNA/K 

l5co^r3§R^co=&^OlM l^i// l^^^r3K^ — — ^ — 
: 

[116] ^7^> G ^—5:^ — ^—, H 2 

or + 5 o 0 5>o i 

?>(y**-*cis A ^ — 5:^ — ^—, H 2 0"ei, 5 

o o ^(D i tc: 

psCfX-^is T ^ — — , H20-X 5 !, 5 
0 Ofr(D 1 

C ^ — 5:^ — ^—. H 2 OTl, 0 

OO^cOliC 

40 Z.tlb<Dmm*WtWXfoZ> ; &*<D#'{ 7***1/9 — % 

^^"Trfe-So (2) Taq D N A^y * if CO^t? 
9 (21 T a q DNA/f y ^ if F 6 6 7 Y^ffl^tt 

So *n«DNA*Ky ^ y-ifr ^ir^^f+T-er y-fe-r 

Wttfflt^5o (3) 4#^|£^ijT*ODNA^y p< 9 
— if J; s ft ^ <Z>*]»J £ iir 6 £ <b ^ 5 *D t c 
50 n y >mftM U<> K»«©*&— 14«r«^*^-5, Tabo 



73 

r&^T/Richardson 265 J. Biol. Chem. 8322, 1990) £P1 
mi~Z> fc tf> ^K^S'&tett lOng^MSS t ft n^^^ r ^- 

^ T'/U^E- y ^7 7s ( Thermus thermophilus ) (Ho 
hne et al. 47 Biomed. Biochim. Acta 941, 1988) <D <t 

[0 18 5] r ^fef^^SJ: n 5 0 O^© 1 

— idf+B[i-SraJHt>^«:< 4oTV^. !SoT, Applie 
d Biosystems^^TVU (±lBXBt) t£«6§S£;h/CV^<5 

tyft^AT^ K*5 <fc VI /z ICO 50mM E D T A, pH8. 0 
fclSSWU 9 0 4 C«J12»minH»U 373A«fflKM»^Jf 
^id^oTAppliedBiosystems 373A DNA^xy 

SrJa*J:<8l!9 j&tpDNAaKy ^ (Taq DN 

A^Ky ^ 7 — £ F 6 6 7 YOJ: 5 ft) "Cfi^i^/— ywft 
miz <£ D N A ^ 3i ^^i^RJCffi^ftffitei&iS £ 
; ffajdttiftV^ftO^^^ *3«fcVdNTP 
*JB^T3Slfc£*'L5DNA1M r ^A-v— 

*P^J:f9ffJh-e&, 9 0 < Cfc2#M*DSfcU i-C^Appl 
ied Biosystems 373A DNA^x^>yf>^f 

[0186] _hf2cD*ffi(ilte?^j{g:V ^l£<Z> d N T P £r 
ftfcJfcttJBUT^S (7.5/iM^dATP, dTTPfc 1 
J:Vd CTP*5«fcV37.5/zM^d I TP) 0 W^^D 
NA^^xy^y^R^K, dNTPM^tlS 
iIO^TdNTP^MW>f6 0 dNTP(7):©I 
ft (7. StiyiMm) mZkAsiftDDNAtf!) ^=7 — t?M*S 

dNTP&3ft<*iJBiJU' dNTPtd^fbTigV^J^cod 
dNTPSr^SitS^ r^fiilt^^co^D h 

5 0 WitfilE^^ci ha— /w^*3V^T, 1 OfffiK^ft 
t^dNTPfc^^f^^-^^-W 
T?#5 ; t-&fc>*>. 75/iM (^dATP, dTTPfeitf 
d CTP3oJ:U?375/zM<Dd I TP. *5<t VE30(^^ 7* 

is G * — ^ — . H 2 Ot5 05)^l^;^V 
rt^'> A H 2 Otl 5 0^1 

; ^ft^rv T^ — ^ ^ — ^ — „ H 2 Otl 5 0 
ft(D 1 d ; y^^sf^-is C * — ^ — 9— , H 2 Q 
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~c i o o^>^> i (-o £©£5^ -^liJSW-^-m 

[0187] 1 . P P] ddAMPfflLDN 

3* [ 32 P] ddAMPffiDNASBH lO^gO" 
*«9^JWUBDNA. 40mMh y 7HC 1 , P H7. 5. lOmM 
MgCh, 5mM^^-^ W h— /K 50mM N a C 1 N 5 
O/ig/ml^ixjfiLST^y^ *5J:VlO*ffi<OH i n d 

io i i i ^^ft^^m^x^m<D^ismmi)NA^m 

'>3yi, 5^1<7> [a-°P] ddATP (Amersham P 
B10235, &gt ; 5000Ci/ *3 J: V 5 iJiftWSequenase V 

ersion 2. 0 (United States Biochemical Corporatio 
n N # 9 a ^#-§-70775) SriO*.. 8^**2 0^15 

: # p p aft/Wi* : >T /UT/l'a-^ (24:2 

4:1) -<r— ffittttJb. 20mMh U^HC 1 , pH7. 5, 2mM 
EDTA, lOOmM N a C 1 X*¥*&itl>fc± 7 V ? * 
20 G10 0 (Pharmacia) (DlmKDZf =7 J^^(D^:Xj^W^r 

5 0 #>r K#y^^t*8ait5 3' k p-sdna 

ti^D N A (7)ngS >9 »500cpm©ltffittS:«po TV ^ ^ 0 

[0 18 8] -tfT^-fe>r<Z>*:a?>©Rje 
jft-&4ftte (90 /zl) . 40mMh y 7HC 1 , pH7. 5, lOmM M 
gCh, lOmMi^^^-J^ l^-f /U. 50mM KC 1 ^o<fcV 
1;^/W3' ,2 P-S»DNA^ 0 Rl£jB'&«l 

t°n y (Tabor43£UqUchardson 26 

30 5 J. Biol. Chem. 8322, 1990) 0 n<E>jR£>*«: 2 O'Ct? 1 

»S:igSini-So Jt^s*bfeB#ra3 7Wy^a^- ^> 

aytfdi^ 30/* l^^v-jfiL^T/U^^ ^ (lOmg/ml) *5 
j:t^30/x 1© h y ^ n n^m. (100% w/v) Sr*Dx.Sri: 
icj: <9 R^Srflcit-f-So ftSUcDNA^O^Tl 55> 
B^fy^-hU i2,ooo g T3 o^iS^MIbT^ 
i/^hftt^c Ji»©100Ml*^»^«tt»ltSttS:W 
^-T^o 3* [ 82 P] ddAMP-DNAx^y^^y 

40 dAMP^l^ft^ttlt5 0 

[0 18 9] ^©flfe©||Jfeffi«lt>«T^»*^«Sia^'& 

[0 19 0] 

[la^'j^] 

[0191] @fi^lj#-^ : 1 
i^lJcOg£ : l 4 



(39) 

75 

Mm 

Arg Arg Ser Ala Lys Ala lie Asn Phe Gly Leu lie Tyr Gly 
5 10 
[0192] ia?lJ#-S§- : 2 * m<Dm : — 

%m<DM£ : 1 4 hstfo v*— 

BANJOS! * 

Arg Arg Ala Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly 
5 10 
[0193] mm*=r : 3 ^ : 

B.fil<D&& : 1 4 h#ai>— 

mm 

Arg Asp Asn Ala Lys Thr Phe He Tyr Gly Phe Leu Tyr Gly 
5 10 

[0194] m&m^ : 4 +m<om 

m&\<D&£ : 1 4 hsKov?— : 

Arg Asp Asn Ala Lys Thr Phe He Tyr Gly Phe Leu Tyr Gly 
5 10 
[0195] @E£'J#^ : 5 : 
6B?(l<£>g£ : 1 4 F^n^ : ffl 

@a?IJ 

Arg Arg Ser Ala Lys Ala lie Asn Phe Gly Leu lie Tyr Gly 
5 10 

[0196] mm^ : 6 +m<Dm : 

la^'JcOSS : 1 4 hatfdi^- : 

E#i<e>® : yafe + 30 

Arg Arg Ser Ala Lys Thr Phe He Tyr Gly Phe Leu Tyr Gly 
5 10 
[0197] K?IJ#-§- : 7 m<om : -#« 

IE?lJ<£>fi:£ : 14 F^p^: ffitMfc 

Arg Asp Asn Ala Lys Ala lie Asn Phe Gly Phe Leu Tyr Gly 
5 10 
[0198] E?I#t : 8 m<Om : -*# 

gE^JcOSS : 1 4 h#P>*- : 

se^ij 

Arg Asp Asn Ala Lys Ala He lie Tyr Gly Phe Leu Tyr Gly 
5 10 

[0199] mm^ : 9 m<om : -*« 

8BM<7>SS : 1 4 h#ia^— : EM 

iE^iJ 

Arg Asp Asn Ala Lys Thr Phe Asn Phe Gly Phe Leu Tyr Gly 



(40) ftmW- 8-205874 

77 78 
5 10 

[0200] mm-zk : i o * mom : 

Arg Asp Asn Ala Lys Thr Phe Asn Tyr Gly Phe Leu Tyr Gly 
5 10 

[0201] mm^ : 1 1 )&m<DW -*« 

gE?i]<£>g£ : 1 4 h/Jfni;— : mMWt 

s&\i<Dm:T^;m ^10 

Arg Asp Asn Ala Lys Thr Phe lie Phe Gly Phe Leu Tyr Gly 
5 10 
[0 2 0 2] WS&m^ : 1 2 : 
BE^fiS : 1 4 batfn^— 
gE?U<DM : T^/m ★ 

Arg Arg Ser Ala Lys Ala lie Asn Phe Gly Leu lie Tyr Gly 
5 10 
[0 2 0 3] E9J*# : 1 3 i*mv>m : 

ga^lj^g$ : 1 4 h^a v?— : 

Arg Asp Asn Ala Lys Thr Phe lie Tyr Gly Phe Leu Tyr Gly 
5 10 
[0 2 0 4] : 1 4 : 

BE?IJ<Dg£ : 1 4 VtfuV- : 

BEJIJ^S : T S / g& ♦ 

Arg Arg Ser Ala Lys Thr Phe lie Tyr Gly Leu lie Tyr Gly 
5 10 
[0 2 0 5] m^m^ : 1 5 m<D$C : 

E?iJ<Ofi£ : 1 4 F^n^- 

Arg Arg Ser Ala Lys Thr Phe Asn Phe Gly Leu lie Tyr Gly 
5 10 
[0 2 0 6] g£?lj## : 1 6 : -*« 

®m(DM£ : 1 4 hjtfn^?— 

ga^ijt^s : r s j m 40 

gfi^'J 

Arg Arg Ser Ala Lys Ala lie lie Tyr Gly Leu lie Tyr Gly 

5 10 

[0 2 0 7] @a^lj#-^ : 1 7 m<DW : 

BBJOOfiS : 1 4 hatfn^— : jffj»:R 
BB?«<Z>S!: TS/» 

ga^u 

Arg Arg Ser Ala Lys Ala lie lie Phe Gly Leu lie Tyr Gly 

5 10 

[0 2 0 8] gB^J#-§- : 1 8 ga?"J<£>g£ : 1 4 



79 



(41) 
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80 



EM 



Arg Arg Ser Ala Lys Ala lie Asn Tyr Gly Leu lie Tyr Gly 
5 10 

[0209] em#* : i 9 xm<om. : 

EM<£>S£ : 1 4 h*P^-: Bj»« 

EM 

Arg Arg Ala Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly 
5 10 

[0210] em#-*§- : 2 o *m<om : 

EM 

Arg Asp Asn Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly 
5 10 

[0211] em#-*§- : 2 1 *m<o» -*m 

EM<£>S£ : 1 4 h*Pi^-: WMIR 

gS&l<OM:T^sm Tir20 
EM 

Arg Arg Ala Ala Lys Thr Phe lie Tyr Gly Phe Leu Tyr Gly 
5 10 
[0212] E^tt : 2 2 : 
EM<£>g£ : 1 4 ^P^- : 

EJiJ 

Arg Arg Ala Ala Lys Thr He lie Tyr Gly Val Leu Tyr Gly 
5 10 
[0213] EJIJ#t : 2 3 m<D$C : 

EM<£>g£ : 1 4 : jftf 

EM<z>M :7-;yi 

EM 

Arg Arg Ala Ala Lys Thr He lie Phe Gly Val Leu Tyr Gly 
5 10 
[0214] E^ff : 2 4 m<OWt -*« 

EM^fiS : 1 4 hatful— : jSjR:R 

E^i:7^i 

EM 

Arg Arg Ala Ala Lys Thr lie Asn Tyr Gly Val Leu Tyr Gly 
5 10 



[HH aitt/^fyt7r^T7<Difi^5K:j: 
©i^X^i'lgfiiH* (D R) gZ®m3kfc<D&M. A-E 
[B2] B 2 ttDN A# U ^ 7— ^IO 3 *7cttS^t* 



[H3l 03tePo 1 iSDNA/^y ^7 — tf 09 V 7$ 
[0 4] 0 4f*, «iDNA/fy 7— I <DV tfm 

Wtt««^ttfito H f- J: 6 t? *> £ o 

50 [05] 15(1 T7 DNA#y 



(42) 4$gg^8-2 0 5 8 7 4 
81 82 
ttffi*£<£> mm<om f-£<5 3^ T* fc £ . * tRt£ ®*£<£> fggfr^ H id J; 5 T* fc -5 o 
[0 6] Ta q DNAaKy tr—WVtfm * 

[Ell] 



ddNTP 

Poi i '^^u v k 



OB C j D 
□DC 



703 



\ 1 



PRKOR5 DM-DRIO DR1X 

DM DS7 lUtll 

I _J 

-, 1 C5 796) 



| Palm 1 | 



PHtm2 



[02] 



(43) 



¥fffl¥-8- 2 0 5 8 7 4 



IB 3] 




[041 

poi 1 754 (SHHHIKSXB^^ * 

T7S18 (gHDHOKSKSMIHEKOC^^ * 

T7 C-T2 

-rye-™ Qp^CXXXDOEODOQO « 

T7 C-T4 
T7 C-T5 

T7C-T5 CHzopooo^goaooo « 

T7CT7 cHDaocoo@iBCoaoo « 

T7C-T8 c>aaocoiHiD©coaoo « 



[ted 5] 

T7S18 (gHSHSKSKSHIHElfilHI^HEHEHSXi) * 
P011754 ®HHHll€XEHMr}l5HEH§>{D{EKSX© ® 

Poll C-K1 

P011C-K2 ooooo^^ooacx) « 

Poll C-K3 

P0NC-K4 CODOOCKD^^COQOO * 

Poll C-K5 
Poll C-K6 

4 



(44) 



8-205874 



[B6] 

T7518 <gHSH5K3><&^ © 

Taqesg <SHIK3<§KiS>^^ m 

Taq C-Q1 

t*<\oq2 CHIODOO^^§C@nOO ff 

Taq C-Q3 QQOQODDp^C)DO<^ « 

•racioQ* oooooDogtEKXinoo * 

t*<\oos ocoocoaagcxjaoo ® 



[&ttJP] ¥J*8*£4J3 1 0 
[*»*BjE1] 

[*tjE*fft«B*] 0 0 0 6 

[*KErt»] 

[0 0 0 6] D N A v-^ x y i/y ^ittt - o©-)Btt 

#*©R/S£<fc0Ho<Z)|6g (G. A, T£fc 

6 0 Sanger et al. ( Proc. Nat. Acad. Sci.USA 74:546 
3, 1977) 0 — &mz\B<><DW* <D&tfL&??t>iV* 

KH y yR©R 9 iZ^fc J: *9 D N Af^^-^1&£ 
7 ■DNA#y^?-^*5j;tfTa q, Vent. Tt 

h^of&oo <t 5 fc#*M4£»a> e> s nfc d n a y 

i?-e&£o ^SS^^{g:V^^ffl^tbS- : E:0^t!l^^y 
^7^WiAMV iS?^^^^*5 <fc Wc»» DNA^U 



[*«*jE 2 ] 
[«jE*fft*9K«] 93*0* 

Uf|jE*ttfrKS«] 0 0 2 5 

[0 0 2 5] *P^DNA^U^7^^^ Tabo 
rjocfcOTichardson (JifEXiBG i- <fc 9 1B*fcS*LTV^S 
£5*3' -5* ^i^V^^ 1/7- tfJSISSfcteBarns 
f£«fc9 (WO 92/06188) JillBgfcStLTl^S <fc 5 #T a q 
4*<£>5' -3' x^y^^ i/7- J £JEt£<£> J: 5#^^y 

fcJ:V\ *»SODNA#5 > 7~ H<Dd dNTPSrW 
^? ^ l/7-f ffiffi^:^ LX^t 5 ^ y * ^-^(om^ 

DN AsKy 7— tfte, Braithwaite:*o«};^I 
to (21 Nuc. Acid. Res. 787, 1993. r. ri£3l0fj£ Lt 
-a^ti/O^ *3j;tf77 ^ y— AiWStbT^S) 
£<9ffi*£;h/rv^J;5*P o 1 ii#y^?-^ *5 

<fcTJ ? Braithwaite*3j:t^Ito^J; "9 !Efc£ *VC*S "9 , 7r 

^ y-Bt***t-5J:5**y tr 7^77** 

J^^y ^ 7— ifll-MDNA/Ky t« 7— ^T?a>S 0 Brai 
thwaite^octOTto^J: 01E*£;h/O^5ftiI<z>3Ky * 7" 
if7r ^ y-fe*fc*:»WT?ffiffli-Sr i:dS"t?#S 0 W 
dNTPSH©3SS^MSi£<cofiH^fiitt, t Kp 

^y^7^ta^ffe^ N a^w^^*^;* 

^ K*rKt9iitpili:^T?#S^y ^ 7— i^fiB 



(45) 



1#i¥8-2 0 5 8 7 4 



v'AS^il/^^^f K (tftbtddNTP) <£>i§ 

fctt^flrtEi;: J: 9 Hffl^WSWtfc b -© 

S^ft*DfS-i:^ ddNTP^ffiijn^]i^7- 

L^WFfc/j^DNAatfy * "7— fe?) <K>2 7 2\iL<Dy 

/i>Ty^>te, T>7 

U— b kcD^&frM&fctpXd d CTP<£>3 ' 
LT^Srira^SJXTV^ (Pelletier et al. , 264 
Science 189, 1994) 0 fcmfflXWtm £ tltz.&fk<Oti\WL 
i^r^v-;* ^ K4r «t 9 3»i*W^Bi9 &tr9 

^ hDNA^y ^ 9— ^'b(7?ge^ad*»^^^ y — 

ft;Tdt*&ffl^TteSc©DNAJ#y 9— if^WS'Jtt^ 
[#«M*IE3] 

[*aE«-««Bi6] 0 0 3 5 

[0 0 3 5] S»]<Z>M»^5«j&i£*3^Tf*, *5SW«. 
-o*fctt^rixKJi (#iBi£fc*2, 3£7cJ3:4) <£>t^ 

^y^^i/^KHyy», _htB<z>DNA#y *9 

«f»£L-C^5 0 DNAJst?y ^ 7-^tt/7^^-S:f# 

DNA^^tt^o#ft**tfe*iBi;:«#Jh»JSr*U 
S J: t;#^ D N A±S*©^oftlifi 4 ^ 2 

0 ffiS** bd^Sft o t v ^^v^HWtc-f--<r n a 

-<D«fltJha«r»tt-r 5 £ k LT*5 19 

rrtiiDNA^y ^ 9— £f*#fi£;h,fc:/9-'f ^— <o 

ftS^45»r©DNA4fiJ»©»^^9 -xtt 
j£U ^^^^DNAMftf^^fWaCH 
^«#Jt#J4:#i--5 Q #*©»^DNA4*ftO»f 



iflisJCT-fc^ *5j;tJ«R»^DNA4^ft t 2 0S1 
[3M**jE4 J 

UffijE*t*£S£] 0 04 1 
[«jE*ife] 3E3f 

[0 0 4 1] £ &t^53»J^«^^*5VN-Cf*. *5£KttaS 
6 6 7 1^fPv > yj:tt5 fA-A^7^7^^ ( Ther 
mus aqraticus) DNA#D^?-^ gig 7 6 2 \Z.*f~ 
n;/y^ft^«iDNA^y ^ tf I , *5j;^ 
Hi^DNA^y ^ 7-^38S7 6 2 <t^{fl©fcg, 09*. 
fc£. yKSa5ljKN,N,N 8 N4N5N.N,YG (it* 

fn^SS^oPo 1 lSDNA#y^7- 

■tf 0 ©J; 5 4#£©DNA^y ^ 7^t»»t 

V^ G BayijKNiN^N.N^NsNeY 
G/Q W^^^ ONi«5 LtffiS^T ^ SmXfr 
5) ^tU aiN^bN^-olid dNTP^Wffl 

£ J: 5 S: £ S *uT 5 D N A # y . p< 9 

— ^T/^yy 7t % y — W«p3fe<OaKy * 9— 
LTV>5 e *»Wtt*ferixb©DNA2Ky p«9— "^Sr 

Httl* 

WBjE»#&«@£] 0 0 5 5 

[0 0 5 5] Joyces <fc U^Steitz, 63 Ann. Rev. Bioc. 777, 
1994 (*»H^«"r5«*^ft*T?S>5 t teBfc btbT 
JiS^ODN A*5J:^RN A^y ^ 7^©i 
^^»LTV^ 0 DNA^y If©" 
A" (" yjisjf—" t^F7^^3o©a 

3' *«©te-&a5ffi*3j;a 5 dNTPte-&eBffio HIV- 

i «¥S«^^v>tDNA^y ^ 9— -ms*!©**^ 
(^ft^^MSiaS6 7-7 ottfi-efcS^i:^ 

I^dNTP y VKSra<©Stt^>H^^*5^^TJ(Sfitt-* 

— p h e 7 6 2©ffi< t^i/y #-^^EtS 



y r 7 6 6 U/— RWt^y ^*Ort) <^^«R«S 

(Arg841*5J:l/Asn 84 5) . — y^^^ 
OCDBtULfcflfi (Thr 7 6 6, P h e 7 6 2 *5cfc^A 

rg 7 5 4) &£x$mm i P'bft<<Dftmirz>mm (as 

p 7 0 5*5j:t^G 1 u 7 1 OSr&tfo i!i;^to;frifc£>*l] 

myMidNTPtssftsutJU, »>9 

[ffluE*rtfc«B£] 0 0 5 7 

[0 0 5 7] Sousa et al. 364 Nature 593, 1993 

BSDNA#!I ^ 9— I toffil^ttasiBttSixT^ 
5. ftfe^*******" KF W-Brtf) coc^S 
KSf (b-«14 [38S9 16^5)9 2 8] *?J:t^C^ 
48) fii^WfldNTPOrt^v'y fig 
ttU :NTP^J:t/dNTPSf»jt5" £ i £r 

imTEtttLwm&] mm* 

0 0 5 8 

[0 0 5 8] S^^v'^ v^^J: Sfc^x^^fvO* 
^ l/^i/ K(j:T 7 77-^^*^1191X^50 D 

^BBDNA^rtfcHSLfcV^ t^KB 



(46) M¥8-2 0 5 8 7 4 

T7^1RJRf(:77-y#±i:5ri:#MS^ *^ 

*J9J-*-& (»«) o r©jES©a<o^<o^iidNTP 

[*1**BjE8] 

0 0 6 3 

[ffljE^fe] 

[ffiiEf*!^] 

[0063] IU4 — 6 (*3«tt^*2) £r#f&-r*5<b, £ 
Sr. ^BBSDNAaif y fe? Iffl^feT 7 DNA# 

so-ioofif-efc^ — «W^tt5 o offf«Jit?s> 

[#^ffiIE9] 

[ffiiE»««Bife] 0 0 6 8 
[*§jE*-S;] 

[0 0 6 8] 

[S2] ^Jli^DNA^y ^ 9— t? I . T7 DNA4? 
y 3/^^Ort<Z) K^^fyMOd dNTPWSWJ 

t fct£— Silted £2xTi^£ 0 rti£> 3o<£>/tf y 
^ 9— ^^fS#Ba^J<©T^T 7 DNA#y^ 9—^ 

(T7) N ^Cfl§BlDNA^y ^ 7 — tf I (Po 1) *5j: 
OTaq DNA/teyp<9— ^ (Taq) T^tt^ttfe 

2idfBicUfcSDS^^/^¥f^J:5d d NMP t d 
^Sih/O^o «IftT7 C-T8. Pol I 

[fan o] 

[«jE«tft«B*] 0 0 6 9 



(47) 



4#0fl¥8-2 0 5 8 7 4 



IffilEf*)®] 



mm 




HE "I TTll 

MM 




Pol I 754 


R 


R S A K A I 


N F G 


Taq 658 


R 


R A A K T I 


N F G 


T7 517 


R 


D N A K T F 


I Y G 


Consensus 


R 


A K 


G 


T7 WT 


R 


D N A K T F 


I Y G 


T7 C-T2 


R 


R S A K A I 


N F G 


T7 C-T3 


R 


R S A K T F 


I Y G 


T7 C-T4 


R 


D N A K A I 


N F G 


T7 C-T5 


R 


DNAKA I 


I Y G 


T7 C-T6 


R 


DNAKTFNFG 


T7 C-T7 


R 


D N A K T F 


NYG 


T7 C-T8 


R 


D N A K T F 


I F G 


Pol I WT 


R 


R S A K A I 


N F G 


Pol I C-Kl 


R 


D N A K T F 


I Y G 


Pol I C-K2 


R 


R S A K T F 


I Y G 


Pol I C-K3 


R 


RSAKTFNFG 


Pol I C-K4 


R 


R S A K A I 


I Y G 


Pol I C-K5 


R 


R S A K A I 


I F G 


Pol I C-K6 


R 


R S A K A I 


NYG 


Taq WT 


R 


R A A K T I 


N F G 


Taq C-Ql 


R 


D N A K T I 


N F G 


Taq C-Q2 


R 


R A A K T F 


I Y G 


Taq C-Q3 


R 


R A A K T I 


I Y G 


Taq C-Q4 


R 


R A A K T I 


I F G 


Taq C-Q5 


R 


R A A K T I 


NYG 



^ v\^m,^^ntz.t^h<o y^-*<£> 
i\> m&^y ^ y— i?te^^jf>& 

bo y y 7— i^^^vO*^ u 

U ^«v>f^^r^ ^ Ki^M L t D N A ^ 

[*»«IjE 1 1 ] 
[*fiIE*M&«B£] 0 0 7 3 



[0 0 6 9] 

d dNTPWJ 



1 

L 


TV/" 1 

1 Y 0 




V 


1 v r 
Liu 




F 


L Y G 






Y v 




F 


L Y G 






_I Y G 




F 


L Y G 




F 


L Y G 




F 


L Y G 




F 


L Y G 




F 


L Y G 


t rr . „, 


F 


L Y G 




L 


I Y G 




F^ 


_L Y G 


trr.% v 


L 


I Y G 




L 


I Y G 




L 


I Y G 




L 


I Y G 




L 


I Y G 




V 


L Y G 




V 


L Y G 




F 


L Y G 




V 


L Y G 




V 


L Y G 




V 


L Y G 





[0073] m^y^ i^r—iffStt 

*#91CDDNAjtfy yy — tfteSKBt-teS 0%*W. £ 

LTI/^o ^Tf-ISgcb^cfc 5*Chase et al. , (249 1_ 
BioL Chem. , 4545, 1974) O^ifeOekftifejr J: 9 «13££ 

frfc #y y fcfcomg^*:'? 

y*y i/r-ffify/^ M£iK&oTffiS*t£/*£ 



(48) M?8-2 0 5 8 7 4 



9 Km»#<D*/hiEW»ft*±tf S - t KittS, 

[*R*|jE 12] 

[ffiiE»ft3fig*] 0 0 7 5 

[0 0 7 5] afflWfti^— ^^Vv'V^RlCtty/^flc 

r <o r t «i-^<T ©SMfSttBr K i;i fc ^ L x ^ y ^ a 

ftb*V\ ^<DZLt\^ tLDNA^Ji ;* 9 — If (dfrMSfi 

[^ffiiE 13] 
[*3E»**B*1 0 0 7 6 

[0 0 7 6] jgi^y^ 

-2 0IS (011 ;ttf 6 i&S, ^tltt3o^)^/tf 
1 8-me r <Z> y" 9 ~ 

£B * \ i D N A V — ^ at > V ^ i 31 ^- < CD fi Jfcfl J j£ £r 
S&M, DNAv'-^xyv'y^/h^ft (09;*.fcf. 6 

*fttt«^ffi*«ii»*^ifiB^-rso w^-tf, 8 0-4 

^J^^tiS^^DNA»f>t{-f 0 v oT^5 OffiSSi^ 

4CSt^55o 3 o 0 0*S3i<DBa5iJ©ft^t2:f*fc«5 

5o fg-J-, " «F»«T Zfrsf-r— (#JxJ£, New Engl 
and Biolabs #1211, SB^'J5* GTAAMCGAACGGCCAGT3' ) #S 

»A«^>-005K«S^*?I6 0 o^s^ga^'Jt-^ffl^^s 



^-ri^o, h^feftv^f bttS^&%5o IB— 
>r^/^"ctt, ft^6 o oJ^scoga^ij^rcQ^^-Y^— * 

ffl^Tfe££ixST&^5o -Oiag^)5lHlC0i^*9igL 

*-y =r*^ yy P v^^-coik'¥tf)&f&?j: Lie: 3 0 

0 0*eS<7?^>a:Ba?Wsjfc^SHST-S)?>5o ^<£>£? 

<b(cij: 9{£it£*xST*fc^9o 
[*tt*f ]E 1 4 ] 
[ffijEttftttR*] OHMS 
[*fijE»**B*] 0 0 7 9 

[0 0 7 9] vy^y#ftraT7 DNA#U^7 

-ffcj;r;MiDNA^y * tf i i^swbijkm* 

'>t6 ; T 7 DNAaJ?y^7-^TO3. 7j&»fcl^ 
«4>U *3«trJ«*:»aSDNA#y 7< 7— if I T?f*5 5 0 
frb3. 9K (ddATPt^LT) «^Lfc 0 Biit 

y^ffSTi o o*«<7>jStt»«ittSr«F*> (y^^- 

-T^y^i/— b^b^St-rSmf^^^^tbfci^^-Y^— 

Stfi*r03£*fc:J:6£JWl 5 0-2 0 0 <omtgt»Wi&i: 
W^X$$V^ T7 DNA)sJfy 

»L1 0 0fff*jSO2pJjgiJS:tT5DNA3!Ky ^9— 
fttfco S*flB«J^. Taq©j:54Rj3I0DNA#y^ 
^— -ifOT^^: 1 0 0*»<Z>&tt»»rtt*W^ d 

[*tt*fiIE 1 5 ] 

[ffijE*T*«B*] 0 0 8 1 

[00 8 1] L^b&^fb. *9— C03fift<z>^0 KSr^-x. 
*5<fc^j;^>^>d dNTP^ftffltpTffiCtSfcfe 

[#*S!*JE 1 6 ] 

[«!jE««*a*] 00 8 2 
[ffliE^fe] 

[0 0 8 2] n§— tO~ffi^7^^->-i: IT^^v' 1 ? 
D N A ^ V i/ V * T? # S £ 1 1> # ig 1? 
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4#P^8-2 0 5 8 7 4 



5 -if J* v- 9 A fcifc-w >- # >> X X <9 ^ffite 
9 J&* 5 (#lx.fcf, Tabor jo J: Richardson. Pro 

c. NatL Acad. Sci. USA 86, 4076-4080(1989) # 

d N T P Kfctf (D&Sk&'h S V \ fgH 

tvtttto^ ; &&iztf:mi:4E.tZ> (4$(:U;9^pH 
l^Tfe d dNTP^WJSU&JS^SiirSfc^^feJR^^^ 

[*«*5E 1 7 ] 
[JtIE*Hfe«B*] 0 0 8 4 

[0 0 8 4] " DNA^y * 7— if I ttfiV^JglttSHfttt 
«■**£<, d dNTP*#ST©DNA^©BlC«fi^ 

bm&twt&T&mBE&kxfz&mtiLv&d d nmp^ 

SSSct*— o £<Z>£ifci\ DNA^y — tfl f*ig 

Wtf-g\ dNMPIiddNMPi^btfe^^W 
- £S:^lftL,T^5o ^(D^r/WiT 7 DNA^Ut 1 
7-^tltRLT©DNA*y 7<9— if Iia^ddN 
MPSt9&-W>J: 9*:#ft*»*BiWt?#S. *if* 

-cv^^b-efcs (3ijh«i») o 

[#*M*jE18] 

HijES*ft«B*] 0 0 8 5 
[*jE;*rffi] 

[0 0 8 5] r<^J:5(^ ^(i:: fc:IE«c 

9 — tf I *5J:^T a qDNA4fy t< 9— if -TW*#91<£> 

iffijEtt&mn&] 0086 



[0 0 8 6] »mttf}) * y -if 

d dNTPJc»i"S*J»WSi o 0fl&&T^fc£#*M4# 

i) *7-^$m^*mwxftmxhz> 0 se>^, «8— <z> 

^a^f^y^ LT^)v^v'r)^#ftTd dNTP 

T>"^^—V^hm<^h(0^(0^'-< 1 

tt#y ^9— t?tt6 0*CJK±T?1 5#<Z>Rj£fc*5^Tfii: 
SDNAzKy ^9— t?Stt«:«FO#y ^ 9 -if <b ITS 

[#*M*IE 2 0 ] 

[«E*t«t«B!fe] 0 0 8 7 

[0 0 8 7] Kjjjg 
-^V^Vted dATPl:^^ W— »rJhz>*J»J*5 
50^3. 9^«^Sii:S^, Tabor jo J: Richards 
on ( Proc. Natl. Acad. Sci. USA 86, 4076-4080(198 

9» Ko»ff^*«ja:ttia^«a^fcs - 

. i (El2#flS H±) Sr*LTV^ 0 r^i; T7 

DNA#y ^^tBtixTt). *«Wf*^ u/ — 
mft<D£ 5«-«ijS^fli«i"5#y /9-if*5j:^fi-(^ 

A/4fo^y^?-^»tt^»ai**fl=. rta#^) * 

p<9— tfSrWferjifife'rso aii^»«"rs»*tteJiT 

[^»MSjE2 1 ] 
[1*jE*t«5BiBl 0 0 9 1 

[0091] 2. ^y * 9 — ^'7/^77 77 ^ y — 
wy ^ 9— if ii7 r ^ y-<bt)^6) 

Delarue et al. , Protein Engineering 3, 461-467(199 

o)fc*#y ^ 9— oc7)7r ^ y— (#y^9— 

7 r 5 5 J: W !) ^ 7-^7^7 r 7 r ^ U -) & 

So tefeaS" ^f-7B" WAyMi:^rt^rv'y 

So ^^«(i^y ^9-if I 77 S y-*. Sfi^UKN 
xN 2 N,N4N 6 NeN7YG (r. r. XN^t^m^OBMXh 
9 : t L 7 ^ =-/U7 7 - V fotl^, KV^JglJtt 

S) JCj:9W»WtfetbSo ^y^7^7/^7r77 
^ y — ^*3V^tt, E^JttKNiN,N 3 N4N.N.YG 

(k) isi^o^^ (y) <Dm) ft<Dmm<o&fc&z 
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^m^S - 2 0 5 8 7 4 



£i*r£-e£>5? 0 r*tfeiZ>»£f*«TO«6T?S>S : 

PRD1 DNA#!)^7-^ 
029 DNAzK!i^7— £ 
M2 DNA#^7-^ 
T4 DNA^]j^7-^ 
7VU^ -y^7^ !J h7JJ^ 

( Thermuococcus litoralis ) DNA^U ^ 7 — if ( V e n t 
tfpjy^y^ y D tytyy. ( Pyrococcus feriosus) 

( Sulfolobus solfataricus) DNA/KU^y— if 

S. -feUlf^Ji ( cerevisiae ) DNA#!)^7^I 
(7/U7 7) 

S. aK>^< ( pombe ) DNA^y^7-f I (7^7r) 
Kp77^7 ^yy^f^^— ( Drosophila melanogaster ) 
DNA#J * y—^T^yy 

h y ^/ V — ^ if A t?^f ( Trypanosoma brucei ) 

DNA^y/7-f T/vyy 
t: FDNA/^y ^7 — if tvI^ 
^VDNA/Ky / 7 — if TVl^ 

S. irUtfi^n ( cerevisiae ) D N A/K y * y~ if III 
(tvi^) 

S. aff:^ (pombe) DNA/^y * iflll (7 s A* 9) 

WffiWs^y y/DNA^y ^ y — tf (7*/^^) 

S. irUtfv^ ( cerevisiae ) D N A/1? V * y — if II 



S. -feUtf^Ji ( cerevisiae ) DNA/Ky ;* 7 — if R e v 3 

TR^^t^^/^^ £ >f DNA^y^7 "if 

^^^^^T V-^— /W^/io* DNA^y * if 

^ y DNA^y ^ y — if 

t hiM* b/^n ^-f/l^ DNA/Ky y— if 

rfv *?4 '/I** DNA/f y ^ y— if 
tK/V^W;^ 94-f% DNA/Ky ^7 — if 

isj*^x9>r/u^ DNA^y^7- if 

^ 13 l/^ £>f DNA#D * if 

»as^-f/^ DNA^y^^-if 

^7 ^/l^ DNA/Ky ^— if 
^ y — y ( Choristoneura biennis ) 

DNA^y 7* 7— if 

— Ytfyyy V /fc/ls^j] ( Autographa californica ) 
(AcMNPV) DNA/Ky /■ y — If 
^v-Y^Eft^^/MDNA/^y^ ^ — if 
7r; ^;i/^^2DNA^y ^ if 
TfV WW-7DNA#y * y— if 
7f7^/^"l 2DNA^y^7-f 



Ile494-Phe499 
Leu341-Ser346 
Leu384-Leu389 
Leu381-Leu386 
Ile558-Leu563 

) Leu492-Tyr497 

Leu489-Phe494 

Val604-Thr609 
Leu951-His956 

Leu945-His950 
Leu931-His936 

Leu960-His965 

Leu845-His850 
Val695-Val700 
Val694-Val699 

Ile702-Val707 
Val681-Val686 
Ile692-Val697 

Val82-Phe830 
Leu 1087-Thr 1092 
Val812-Val817 
Val813-Val818 
Val776-Val781 
Cys682-Val687 
Val671-Val676 
Val811-Phe816 
Val717-Phe722 
Ile667-Val672 
Ile750-His755 
Ile586-Val591 
Ile648-Val653 
Ile637-Val642 

Ile669-Leu674 

Arg606-Ile611 
Arg624-Ile629 
Leu696-Leu701 
Leu762-Leu767 
Leu694-Leu699 
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ftffl¥^8 -2 0 5 8 7 4 



S-l F^n^VDNA^!)^^ Leu618-Leu623 

( Kalio neurospora intermedia) DNA^!J P* 7 — tf Leu776-Leu777 
p A I 277^4^7^ J 

( Ascobolus immersus ) DNA/fy ^7 — tf Leu951-leu956 
pCLKl ^7tfir^ ^;\-yuT 

( Claviceps purpurea ) DNA/KU p* 7 —if Leu831-Leu836 
•7 7^^ -^_ — u ^tf7 & 7 

( Maranhar neurospora crassa ) DNA/*KU p* 7 — if Leu752-Leu757 
p EM TtfPjJX tfh/P^;* 

( Agricus bitorquis ) DNA/f U^7 — if Leu573-Leu578 
pGKLl 9 s 7<<*<w4 J &?* 7?^7. 

( Kluyveromyces lactis ) DNA/KU p* 7 — tf Ile785-Leu790 
p G K L 2 ^ ^^^p-^^ir^ 7?*?-* 

( Kluyveromyces lactis) DNA;f U p< 9— if Ile770-Gly776 

pskl t^pwt^ ^9^r^<y 



( Saccaromyces kluyveri ) DNA^U p* 7 — tf 

[*tt*fijE 2 2] 
UffilE*tfe«B«] 0 14 1 

[JffilErtSg] 

[0141] DNA4^]J p* 9— tfottflfrasd d NT P £: 

t/»iDNA^y p< 9— -tf* s ±lE<Dd dNTPi dN 

5o -O0Si(cM LddNTPidNTP^^-olt 

«ttdSDNA#y p< 9— if^^^^rv^^^ K£r 
«tf9a&*J:<ffi9i&tpJIS*S:^^S*fe, dNTP^fd 
d NT P^|^C-tfc-Cfi*«»DNA7Ky p« 9 -if 

T*fc5 5U — *\ UBFftifcJ: <9 DNA/Ky p< 9— if 
asd d NTPSrJ; WSiJi-S J; 5 fcftSftbfiSDNA 
7}f y p< y -if &rffl ^fcR/ET?¥*9tf>fi £ 22 <fc <9 S < * £ 

[#tt*IE2 3] 

[«jE*fft*S*] 0 17 3 



Ile775-Gly781 
[0 17 3] «T^SIJI6«lttS*SDNA#y p<9-if 

i«Wl 3. ~^IM1 3DNA-5' ^ p-^^4 0 

tt^~*«Ml 3 DN Af V^i/- b tttfiSftfc 5 ' 

T*#5 0 — olix^y^^ i/T— if?gt£~T?fo*9 . v><o 

J: «9 »^»^?S14«:l«*i-5 £ t iz. J: 9 »W £> 
ixS (09x.fi£* Tabor^OcfctJ^Richardson 264 J. Biol. Che 
m^.6447, 1989#flg) & I-ttfc°t3 y yi^gtfe^ ; 

rti^DNAM^i^M^ix, Ane°n y 

DNABE5ll»«f^*S"efcf9, *^^^5DNAia^lJO 
y ^ 7-^fcttP»ft5DNA*y p« 9-if(-i:«9^ 
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0 5 8 7 4 



7X2 1/ hXi— i/<om% 
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